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PRIMARY TUMOR OF THE URETER 
A New METHOD FOR COMPLETE NEPHRO-URETERECTOMY! 


J. A. C. COLSTON, M.D. 
From the Brady Urological Institute, Johns Hopkins Hospital 


Submitted for publication September 15, 1934 


A recent case, finally diagnosed as one of primary tumor of the 
ureter, the diagnosis being confirmed at operation, in addition to the 
interest belonging to this rare condition, presented the hitherto un- 
reported complication of implantation of the primary tumor in a 
diverticulum of the bladder. In view of this unusual complication 
and the fact that this patient has been under observation over a period 
of three years and seven months and has been well for two years 


following the last operation, it has seemed advisable to report this 


case in full. 

It is known, of course, that primary tumors of the ureter are quite 
rare, that its diagnosis presents certain difficulties, but that if the 
condition is recognized at an early date, the results obtained by oper- 
ation in most cases should be excellent. 

The records of the Brady Urological Institute, comprising over 
22,000 urological cases, contain three instances of primary tumor of 
the ureter. In addition, there are several instances of implantation 
of tumor into the ureter, secondary to a primary growth in one kidney. 
These cases, as well as another interesting instance in which a small 
tumor was discovered at the ureteral orifice, probably secondary to a 
bladder tumor which had been destroyed two years previously, have 
not been included in our present series. 


Case J. B. U. I. 20368, D. E. B., male, aged 46 years, a patient of Dr. Hugh 
H. Young, entered the hospital Jan. 27, 1931, complaining of hematuria, which he 
had first noted three years before. There were no disturbances in urination, 

1 Read before the 45th Annual Meeting of the American Association of Genito- 
Urinary Surgeons, Washington, D. C., May 8, 1933. 
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but a dull ache had been present in the right lumbar region for about a week. 
These symptoms then cleared up and the patient felt perfectly well. Blood was 
again noted after six months’ time, also accompanied by pain, but the symptoms 
again disappeared. A third attack of hematuria and dull pain occurred a year 
later. Cystoscopic examination at this time showed that blood was coming from 
the right ureteral orifice. An attempt was made to catheterize this ureter, but 
obstruction was encountered in the lower third, and the catheter could not be 
passed to the kidney. A month later cystoscopy was carried out and a diver 
ticulum of the bladder was detected. At about this time, a year before admission, 
the patient had noticed that the urine became cloudy and showed some blood on 
the slightest exertion. There was rather persistent pain in the right kidney region 
referred to the groin and testicle. Slight nocturnal frequency also became evident, 
and he was aware that he had become progressively weaker with lack of energy 
and attacks of drowsiness. 

On examination the patient was well nourished, and well developed. There 
was no evidence of any recent loss of weight. Physical examination revealed no 
abnormalities. The chest, lungs and heart were essentially normal. The abdo 
men was normal and neither kidney could be felt. Deep pressure over the left 
kidney evoked tenderness, but this was not found over the right kidney or in the 
costovertebral angle. The external genitalia were normal. The urine was hazy 
in two glasses, showed a slight trace of albumin, a moderate number of white 
cells, but no microérganisms. On rectal examination the prostate was of normal 
size and no indurated areas were noted. The ’phthalein test showed an excretion 
of 35 per cent for the first half hour, 28 per cent for the second half hour and 14 
per cent for the second hour, a total of 78 per cent. 

Cystoscopic examination showed no residual urine. The bladder capacity was 
500 cc. There was no intravesical enlargement of the lateral lobes, but a small 
median bar was present. The trigone was moderately hypertrophied and the 
bladder showed slight trabeculation. Just external to the left ureter was seen the 
orifice of a large diverticulum. A catheter entered the right ureter for a distance 
of 3 inches, but at this point it met an impassable obstruction. A catheter was 
passed up to the left kidney without meeting any obstruction. No ’phthalein was 
obtained from the right side, although a few drops of blood came out of the catheter. 
From the left catheter clear urine was obtained containing no pus cells or micro- 
organisms, and the function was 50 per cent in thirty minutes. 

In a plain x-ray the kidneys were apparently of normal size and in normal 
position. A bilateral pyelogram (fig. 1) was attempted which showed the pelvis 
of the left kidney to be of normal outline with no evidence of distortion or dilata- 
tion. The pyelographic medium was obstructed on the right side above the brim 
of the pelvis, the ureter being slightly dilated at and above a kink, and the upper 
edge of the shadow was somewhat irregular. The solution had not reached the 
kidney pelvis. Films taken after intravenous skiodan were not satisfactory. A 
diagnosis of functionless right kidney, due to obstruction in the right ureter, was 
made. The presence of the diverticulum was hard to understand, in view of the 
fact that no marked obstruction at the prostatic orifice was demonstrable. 





SRST SE Ee 





ST meen a 





PRIMARY TUMOR OF URETER 363 


The patient returned to the hospital on March 18, 1931. Another attempt 
was made to catheterize the right ureter, but again obstruction was met three 
inches from the orifice. On March 20, 1931, under ethylene anesthesia, a right 


nephrectomy was performed by Dr. Colston. The ureter was found dilated to 





Fic. 1. Double pyelo-ureterogram, pre-operative. The catheter in the right 
ureter meets an impassable obstruction 3 inches from the bladder. Attempted 
ureterogram shows only a small amount of opaque medium in the ureter, which is 


markedly distorted, and the irregular outline of the shadow should suggest a filling 


defect. 


about three times its normal size. It was ligated two inches below the pelvis, no 
attempt being made to explore its lower portion. The kidney was removed in the 
usual manner without difficulty. 

The pathological specimen (fig. 2) shows a markedly hydronephrotic kidnev 
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with adherent capsule and perirenal fat. The post-operative pyelogram (fig. 3) 
shows hydronephrosis wth marked destruction of secreting tissue. On section 
(fig. 4) the kidney was divided into lobules and there was practically no renal 
substance to be made out. Nostone was present. The lining of the hydronephro- 
tic cavity was pearly white and there was nowhere any evidence of tumor. Micro- 
scopic section showed the capsule considerably thickened with a small amount of 
greatly compressed kidney tissue, infiltrated with round cells and fibrous tissue so 
that only a few glomerular tufts were seen with only a few distorted kidney 


tubules. No evidence of tumor was seen. 


Fic. 2. Right kidney following nephrectomy. A marked grade of obstructive 


hydronephrosis is present. 


The post-operative convalescence was complicated by some superficial infection 
of the wound but the patient was discharged on April 15th, 1931, in good condition. 

He re-entered the hospital on December 15, 1931. He had regained his strength 
rapidly following the operation and the wound was completely healed. However. 
about six months later, he had noticed gross hematuria unassociated with any 
other symptoms. This bleeding had continued; it was intermittent in character 
and variable in duration, but gradually had become more pronounced. During 
the week before admission he had felt some sharp intermittent pain in the right 
lower quadrant. On December 11, 1931, cystoscopic examination revealed no 
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obstruction at the prostatic orifice. The orifice of the diverticulum was present as 
before. From the right ureteral orifice a definite blood-clot could be seen extruding 
across the base of the bladder. A Garceau catheter was introduced and a uretero 
gram showed the ureter to be dilated, tortuous and thickened, with a characteristic 
irregularity of the upper portion of the shadow (fig. 5). A diagnosis of tumor of 
the ureter was made. On physical examination on admission the findings were 





Fic. 3 





Fic. 4 
Fic. 3. Post-operative pyelogram, right kidney, showing marked grade of ob- 
structive hydronephrosis. 
Fic. 4. Longitudinal section of right kidney, showing marked grade of hydro- 
nephrosis with almost complete destruction of secreting tissue, dilated pelvis and 
tortuous ureter. 


similar to those present on his previous admission except that a small indefinite 
mass was felt in the right lower quadrant. 

On December 16, 1931, under spinal anesthesia, a right ureterectomy was 
done by Dr. Colston through an extraperitoneal incision (fig. 6, /). The enlarged 
thickened ureter (fig. 6, 2) was found to contain a mass which extended down 
toward the bladder. However, two inches from the bladder the ureter had become 











366 J. A. C. COLSTON 


of normal size. The portion of ureter containing the mass was dissected upwards 


(fig. 6, 3). In this portion again the ureter tapered off and became of normal 


size, for a distance of about two inches, where the site of its previous division was 


encountered. The whole ureter was then brought up into the wound and dissected 
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Fic. 5. Pre-operative ureterogram. The opaque medium has been injected 
The lower end of the ureter is dilated and at the point 


under increased pressure. 
A small amount of opaque medium 


of obstruction there is a typical filling defect. 
has been injected through the mass of tumor tissue, giving a typical irregular 
shadow, with evidence of filling defect. At the upper end of the ureter near the 
site of its previous ligation following nephrectomy there is an area of irregular 


distention. 


#), clamped just above its entrance into the bladder and excised 
The edges of the distal stump were then grasped with clamps. The 


2), 


free (fig. 6, 


(fig. 7, /). 
fulgurating electrode was passed down through the lumen of the ureter (fig. 7, 


which was then thoroughly fulgurated for the purpose of destroying any implanta- 
tion which might have been present in the lower segment of the ureter. The 
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Fic. 6. The technic of complete uretero-nephrectomy: (/) Muscle splitting 
(2) Exposure of lower ureter. (3) 


incision paralleling Poupart’s ligament. 
(4) Division of adhesions 


Dissection of lower ureter from surrounding tissue. 
and scar tissue about stump of upper ureter. 
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stump was then ligated with catgut (fig. 7, 3) and the wound closed in the usual 


manner with drainage. 





G 


Wm. P Didusch 1932 


Fic. 7. The technic of complete uretero-nephrectomy (continued). (/) The 
upper ureter has been dissected free from surrounding tissue. The ureter is 
divided by means of the cutting cautery just above its entry into the bladder wall. 
(2) The edges of the stump of the ureter are caught with clamps and the coagulat- 
ing electrode is introduced into its lumen, passed through its entire extent to the 
ureteral orifice, thus destroying its entire mucosa. (3) Ligation of the stump of 
the ureter after its mucosa has been destroyed. 


The specimen removed (fig. 8, /) consisted of a dilated, thickened ureter meas- 
uring 15cm. in length. The post-operative ureterogram (fig. 9) showed the tumor 
areas beautifully outlined in the ureter. There were several kinks in the ureter 
with some periureteral fibrous tissue. On opening the ureter two sharp S-shaped 
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kinks and two fusiform enlargements were seen, the latter entirely filled with a 
friable papillary tissue which was dirty gray in color (fig. 8, 2). Microscopic 
examination (figs. 10 and 11) showed smooth muscle in circular formation, sur- 





Fic. 8 Fic. 9 
Fic. 8. (a) Operative specimen. The tortuous dilated ureter is clearly seen 
with a clamp on its lower end. () Longitudinal section of operative specimen 
showing large tumor mass almost occluding the ureter and two small masses of 
tumor implantation in the lower course of the ureter. 
Fic. 9. Post-operative ureterogram. The opaque medium has been injected 
under pressure, and can be seen infiltrating between the tumor mass with typical 


appearance of filling defect. 


rounded by loose areas of areolar tissue. The mucosa had been entirely replaced 
by a papillary tumor, consisting of long branching strands of fibrous tissue carrying 
blood vessels and growing out from the side of the ureter. These papillary proc 
esses were covered with thick layers of transitional epithelial cells, scme spindle- 











Fic. 10. Microscopic section of ureteral tumor, showing typical papillary 


appearance. 








Fic. 11. Microscopic section of ureteral stump, showing typical papillary mor 
phology with marked proliferation of the epithelial layers. Under the high power 
these epithelial cells are seen to be cuboidal and transitional in type and many 
mitotic figures are seen. A diagnosis of papillary epithelioma was made. 
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Fic. 12. Pre-operative cystogram. Bladder is slightly dilated and shows evi- 
dence of trabeculation. Springing from the left lateral aspect is a large diverticu- 
lum, the circumference of which is clearly outlined except for a definite filling de- 
fect on its left lateral margin. 





Fic. 13. Operative specimen. The excised diverticulum has been packed with 
a sponge. Five pieces have been removed from the prostatic orifice by punch 
operation under direct vision. 
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shaped and some polyhedral. The nuclei were small and dark-staining. No 
mitotic figures were seen. The tumor tissue apparently had not invaded the 
submucous tissue except in one section, but even here the tumor tissue had not 


penetrated through the muscular layer. 

Convalescence was complicated by a secondary hemorrhage, followed by 
secondary infection of the wound, but the patient left the hospital on January 30, 
1932. He regained his strength rapidly, but several months later again noted the 
appearance of blood in the urine. This persisted at intervals, but gradually 
increased and was accompanied by slight burning and frequency. 


Fic. 14. The diverticulum has been everted about a sponge to expose its muco- 
sal surface fully. On the upper left portion of the mucosal surface can be seen a 
small papillary tumor. 


On March 14, 1932, cystoscopy was undertaken to determine the source of the 
bleeding. Slight obstruction was encountered at the neck of the bladder. A 
catheter could not be introduced into the right ureter, the lumen of which was 
apparently completely occluded. The left ureter was easily catheterized. The 
urine from the left kidney was clear with no blood, and microscopic examination 
showed no pus cells and no signs of infection. A cystogram showed a diverticulum 
measuring about 4 cm. in diameter on the left side of the bladder (fig. 12). The 
outline of the diverticulum was perfectly smooth except for a small filling defect 
on its upper left aspect. A diagnosis of an implantation from the original tumor in 
the right ureter into the diverticulum was made. 
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Operation. On June 22, under spinal anesthesia, the bladder was opened supra- 
pubically by Dr. Colston, after preliminary mobilization with special attention to 
the left side. The orifice of the diverticulum was explored and fresh blood was 
observed oozing from it. A catheter was introduced into the left ureter so as to 
avoid injury to this structure. The right ureteral orifice could not be definitely 
seen and there was only slight superficial scarring present. No evidence of tumor 
could be made out anywhere in the bladder. The diverticulum was then packed 
with a sponge and the orifice grasped with clips. It was excised intravesically 
without difficulty. The prostatic orifice was then examined and a definite con- 
tracture found to be present. Under direct vision a punch instrument was 
introduced and five cuts were made until the orifice was satisfactorily relaxed. 
The bleeding was controlled with the fulgurating electrode. Closure was carried 
out in the usual way with extravesical drainage and a tube in the bladder. 

Pathological examination (fig. 13) revealed a rounded thin-walled sac, the 
mucous membrane appearing shiny without evidence of ulceration. Near the 
bottom of the sac and projecting from the mucosa was a small papillary tumor 
with a narrow pedicle (fig. 14). The tumor measured only about 5x4mm. In 
preparing the microscopic section the small tumor was lost or destroyed. In the 
wall of the diverticulum was seen a fibromuscular stroma with a lining of columnar 
epithelium. The epithelium showed marked proliferation and chronic inflam- 
matory changes. 

Post-operative convalescence was complicated by a left-sided pyelitis which, 
however, subsided under expectant treatment. The patient left the hospital on 
June 27th, in excellent condition. The ’phthalein test on discharge showed an 
appearance time of 4 minutes, and an excretion of 85 per cent in two hours. 

He was seen again on May 8, 1934, and was in excellent condition. His general 
health was good, he had regained his weight completely and was entirely free from 
symptoms except for slight irritation and slight urgency. He had had no recur- 
rence of the hematuria. On examination the scars of the three operations were 
well healed. The urine was clear, contained no albumin, no sugar; microscopically, 
no red cells, only an occasional white cell and epithelial cell 


Comment. Although a diagnosis of tumor of the ureter was finally 
made and the ureter with the tumor was successfully removed at 
operation, from a study of the case in retrospect it is fair to confess 
that this condition should have been recognized at the original ex- 
amination. It will be recalled that the catheter met an obstruction 
in the lower third of the ureter and that the procedure was followed 
by a considerable flow of blood from the catheter. In addition, the 
ureterogram (fig. 1) showed an irregular dilatation in the lower third 
of the ureter with a marked irregularity of the upper limit of the 
pyelographic medium which should have suggested a neoplasm. A 
nephrectomy was done under the impression that the kidney had 
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been destroyed as a result of some unknown obstruction in the lower 
portion of the ureter. The lower part of the ureter was not explored 
at operation. Fortunately, however, this failure to make the correct 
diagnosis at the original examination did not affect the ultimate 
result, as an accurate appreciation of the situation was realized and 
the proper operative procedure instituted before the tumor had ex- 
tended through the wall of the ureter. 


Case 2. B. U. 1., 6341, Mrs. B. H. J., aged 50, a patient of Dr. W. A. Frontz, 
was seen September 24, 1917, complaining of bladder trouble. The past history 
was unimportant. She had first noticed frequency 18 vears previously and at 
about the same time the presence of blood in the urine. The frequency and 
burning had persisted at intervals and the hematuria had become more and more 
pronounced. The patient had developed a morbid fear of having contracted 
syphilis and this condition had developed into a pronounced syphilophobia. She 
had been catheterizing herself for the preceding four years under the impression 
that she had a syphilitic paralysis of the bladder. 

Ihe general physical examination revealed no abnormality. The Wassermann 
reaction was negative. The urine was cloudy, contained pus cells, red cells and 
numerous organisms. Cystoscopic examination revealed no obstruction at the 
internal orifice. There was no evidence of either atrophy or hypertrophy of the 
bladder musculature. The patient refused to enter the hospital and no further 
studies were made at that time. 

She was seen again in March 27, 1919, complaining of urinary retention so 
that she had thought it necessary to catheterize herself three times in twenty-four 
hours, and then had noted a slight obstruction at the neck of the bladder. She was 
able to void some urine with varying degrees of ease. 

On cystoscopic examination 400 cc. of cloudy urine were found in the bladder. 
No obstruction was seen at the internal orifice, but slight definite trabeculation was 
noted. The trigone was smooth but not atrophic. The bladder mucosa showed 
everywhere a slight degree of chronic inflammation. During the next few months 
she was treated by dilatation of the internal orifice and application of silver to the 
urethra with marked diminution of the retention. 

On October 9, 1919, cystoscopic examination first revealed a bulging of the 
right ureteral ridge and in the ureteral orifice some necrotic tissue and mucus. A 
catheter could be introduced only for a distance of 1 cm. and caused considerable 
bleeding. A plain x-ray showed the kidney shadows of normal size and in normal 
position. There was no evidence of stone.in either kidney or along the course of 
the ureters. The patient still refused to enter the hospital and during the next 
month experienced considerable pain in the right lumbar region, together with 
intermittent hematuria. 

On November 3, 1919, cystoscopic examination revealed a sausage-shaped 
mass bulging from the right ureter. Its surface was irregular and edematous and 
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the terminal portion was covered with a grayish white slough. She still refused to 
enter the hospital and during the next few months suffered continuous dull pain 
in the right kidney region. 

On account of these symptoms she entered the hospital on February 28, 1920. 
Physical examination revealed no abnormalities, the patient being well developed 
and well nourished. On pelvic examination a moderate grade of relaxation was 
found. The urethral orifice was normal and there was no evidence of infection. 
The cervix was normal. The base of the bladder on the left side, and the lower 
end of the left ureter and left fornix, were normal. Protruding into the right 
fornix and extending from the region of the lower end of the right ureter up to 
the pelvic wall was a small rounded tumor. It was attached to the pelvic wall 
by a broad base, was absolutely fixed and of stony hardness. On rectal exam- 
ination it was not connected with the bowel, nor definitely with the ureter. On 
account of the fixation of the mass it was felt that the neoplasm had infiltrated 
the ureteral wall and surrounding tissue to such a degree as to make complete 
removal impossible. 

The patient left the hospital and refused to return. She was seen at intervals 
and her course was progressively down hill. Before death, about five months 
after leaving the hospital, a large mass was palpable in the right lower quadrant. 
Death was due to uremia and cachexia of malignant disease. No autopsy was 


obtained. 


Comment. ‘The diagnosis in this case presented especial difficulty. 
The true condition was not suspected at an early date on account of 
the unusual bladder condition. The presence of blood was thought 
to be a result of repeated catheterization and the chronic inflammation 
present. Two years after the patient was first seen, a bulge of the 
ureteral ridge was first noted on cystoscopic examination. A catheter 
could be introduced only for a short distance and this procedure was 
followed by considerable bleeding. X-rays were of no value in 
establishing the correct diagnosis on account of inability to introduce 
a catheter. The lack of coéperation on the part of the patient also 
played an important part in preventing an accurate diagnosis until 
the condition was too far advanced for any treatment. 


Case 3. U-9193-Gyn., 32347, Mrs. C. K., aged 62, entered November 30, 
1926, complaining of blood in the urine, of two months, duration, and dull pain in 
the left flank. The past history was unimportant. The patient had noted blood 
in the urine during the preceding two months. There had been slight nycturia 
and some burning on urination. For the past few weeks she had noted dull pain 
in the left lumbar region. There had been no loss of weight. 

General physical examination revealed no abnormalities except hypertension 
and slight tenderness on deep pressure in the region of the left kidney. The urine 
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showed albumin, many red cells, a few white cells, but no microérganisms. A 
pelvic examination was negative except for a moderate degree of cystocele. There 
was some tenderness over both ureters, but no mass could be felt. On cysto- 
scopic examination by Dr. Frontz, the external orifice was normal. The bladder 
mucosa was everywhere smooth and normal and no tumor was seen. A catheter 
entered the right ureter and met definite obstruction in the region of the broad 
ligament; when introduced into the left ureter and passed to a point just below the 
kidney, obstruction was encountered and free bleeding occurred. A double 
pyeloureterogram showed the right kidney pelvis considerably enlarged, with the 
ureter dilated down to its entrance into the bladder. The outline of the left 





Fic. 15. Microscopic section (Case 3), showing a typical infiltrating squamous 
epithelioma. No epithelial pearls can be seen in this section. 


kidney was not clearly seen. The kidney was apparently considerably enlarged. 
The left ureter was uniformly dilated throughout its extent, but there was no pyelo- 
graphic medium in the pelvis. A tentative diagnosis of stricture of both ureters 
was made. Cystoscopic examinations were made on December 9 and Decembe1 
30, 1926, and on each occasion x-ray films showed a deviation of the catheter 
toward the spine, its tip stopping at the pelvic brim. 

On January 21, 1927, on account of the persistent hematuria the left kidney was 
explored by Dr. Hunner. It was found to be of normal size, but the pelvis was 
markedly dilated. The ureter was also dilated to a diameter of 5 cm. The 
ureter was opened with evacuation of cloudy urine, and after some difficulty a 
catheter was passed down to the bladder, meeting definite obstruction in the lower 
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ureter. The wound was closed with drainage. A diagnosis of hydronephrosis, 
hydroureter and stricture of the left ureter, was made. 

The post-operative course was uneventful. On February 12, 1927, the left 
ureter was again dilated, obstruction being met with in the lower third, and some 
bloody urine obtained. 

She reentered the hospital April 28, 1927. Physical examination was again 
essentially negative. The operative incision was well healed. On cystoscopic 
examination a catheter introduced into the left ureter encountered a marked 
obstruction in its lower portion. Intravenous ’phthalein showed an excretion of 
30 per cent in half an hour from the right side. From the left side only a trace was 
secreted. A left pyeloureterogram showed marked dilatation of the left ureter 
with a marked grade of hydronephrosis. A cystogram showed flattening of the 
outline of the bladder on the lower portion of the left side. 

On May 27, 1927, a left nephrectomy was carried out, the dilated ureter being 
ligated in the usual way without exploration of the lower portion. 

The post-operative course was uneventful and the patient was discharged on 
June 5, 1927. 

She reentered the hospital on July 4, 1927, on account of pain in the lumbar 
region with some elevation of temperature and marked pain in the region of the 
bladder. Physical examination revealed no abnormality except evidence of recent 
loss of weight. The urine showed a trace of albumin, a few pus cells but the 
culture was sterile. The ’phthalein test showed an excretion of 45 per cent in two 
hours. On cystoscopic examination a definite hang on the wax bulb was obtained 
5 cm. from the right ureteral orifice. A diagnosis of stricture of the right ureter 
with consequent back pressure on the right kidney was made. The patient con- 
tinued to run an evening temperature up to 102°F. On July 14, cystoscopic 
examination revealed a bulging mass in the region of the left ureteral ridge, the 
surface of which was covered with necrotic slough. The orifice could not be seen. 
The mucous membrane around this mass was edematous. No evidence of tumor 
could be made out. On vaginal examination an extensive area of infiltration was 
felt in the region of the lower left ureter. The mass was quite hard and fixed to 
the surrounding structures. A diagnosis of carcinoma of the left ureter was then 
made. 

On July 30, 1927, through an extraperitoneal incision, the stump of the left 
ureter was explored. A mass was found, about 10 cm. in diameter, extending down 
behind the bladder, entirely retroperitoneal, of rubbery consistence, which was 
firmly fixed to the surrounding tissues so that its removal was impossible. 

Microscopic sections of the specimens (fig. 15) removed at exploratory operation 
showed a rather necrotic looking stroma invaded everywhere by islands of pro- 
liferating squamous epithelial growth. The cells were large with vesicular nuclei, 
so that they somewhat resembled the cells of a spinal-cell epithelioma. Other 
cells are still larger with dense masses of chromatin for nuclei. There were a 
considerable number of mitotic figures. In view of the history (nephrectomy for 
hydronephrosis several years before) and the site of the tumor, it was thought to 
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have arisen from the ureter. Diagnosis: Squamous-cell carcinoma (probably 


from the ureter). 
From this time on her course was steadily down hill, with septic temperature, 
and she became irrational. Death finally occurred on October 21, 1927. No 


autopsy was obtained. 


Comment. ‘This case presented unusual difficulty for early diagno- 
sis on account of the fact that the catheter passed through the tumor. 
There was, however, free bleeding from this manipulation. The 
x-ray studies were also confusing in that dilatation of both ureters 
was present and no definite distortion or intraureteral filling defect 
was demonstrable. On operative exploration of the left kidney a 
marked hydronephrosis was found, but this condition was regarded 
as secondary to a stricture. Only six months later did we encounter 
marked obstruction in the lower left ureter. Again, in retrospect, it 
would seem that a true appreciation of the situation should have been 
reached at that time if the obstruction in the ureter and the sus- 
picious distortion of the cystogram had been rightly interpreted. It 
was not, however, until two months later that a correct diagnosis was 
made when cystoscopic examination revealed a bulging mass in the 
region of the left ureteral ridge, and an exploratory operation proved 
that the condition had become inoperable. But even if a correct 
diagnosis had been reached at an earlier date, it is doubtful whether 
the tumor could have been removed successfully because it proved to 
be of the squamous-cell type and it is, of course, well known that in- 
vasion of the wall of the ureter and involvement of periureteral struc- 
tures occur much earlier in squamous-cell carcinoma than in the more 
common papillary form. 


LITERATURE 


Despite the fact that primary tumors of the ureter are rare-numer- 
ous reports and collections of cases are to be found in the literature, 
Rayer, in 1841, described the first case which was discovered at 
autopsy. Davy, in 1884, reported the first case in the English liter- 
ature. Aschner, in 1922, collected 47 cases. R. L. Stewart, in 1926, 
collected five more cases and added one of his own. From a patho- 
logical standpoint he divides the cases into sarcomata, which were 
found in five subjects, benign papillomata, papillary and non-papillary 
carcinomata. Rousselot and Lamon, in 1930, reported a case of 
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primary squamous-cell carcinoma of the ureter and reviewed the 
literature up to this date, collecting 49 cases. In only 14 was an 
accurate preoperative diagnosis made. The usual diagnosis was 
hydronephrosis, tumor of the kidney, or renal or ureteral stone. The 
most common type of tumor was found to be a papillary carcinoma 
and only six squamous-cell tumors were encountered in the series. 
Stones occurred either in the kidney or in the ureter in six of the cases 
which agrees with Albarran’s findings of eight stones in 53 cases of 
epithelial tumors of the pelvis and ureter. Thirty patients died under 
treatment or a few months after leaving the hospital. Crance and 
Knickerbocker reported a case in a patient who was well two and a 
half years following operation. 

A further review of the literature was carried out in 1930, by Mc- 
Cown, who added a case of hisown. In 1931, Renner again reviewed 
the literature and reported a most unusual case of a fibromyxochondro- 
carcinoma, in which a large tumor was excised from the bladder at 
suprapubic operation, its source being found later at autopsy to be an 
extensive tumor of the right ureter. He revised the statistics of 
Rousselot and Lamon and added Player’s case. In this series of 
48 tumors he found that 32 arose from the lower third of the ureter, 
5 from the midportion, and 6 from the upper third. In 6 cases the 
growth had protruded into the bladder through the ureteral orifice. 
Papillary carcinomata occurred in 19 cases (40 per cent), solid car- 
cinoma in 11 cases (23 per cent) the squamous type in 5 cases (10.4 
per cent). Transitional cell tumor was diagnosed twice and one of 
cylindrical cell and one of adenocarcinoma. He reviewed the autopsy 
reports of the University of Vienna and found in 13,854 postmortems 
three cases of primary ureteral carcinoma and one of ureteral myoma. 
Chauvin and Cerati were able to collect 108 cases in 1931 and added 
four. Calculus occurred in 9 and leukoplakia in 2 cases. Papillo- 
matous growths were most frequently encountered and these authors 
noted the rarity of metastatic deposits. Melicow and Findlay re- 
ported a multiple primary benign tumor of the ureter arising from an 
area of constriction below the uretero-pelvic juncture. On micro- 
scopic study these tumors proved to be vascular fibrous polyps covered 
with layers of transitional epithelium. They reported seventeen ad- 
ditional cases of primary benign ureteral tumors from the literature. 
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Spampinato, in 1932, collected 88 cases from the literature and added 
one of squamous-cell carcinoma involving the ureteral orifice, which 
was treated by nephroureterectomy and partial resection of the 
bladder. 

From the cases that have been reviewed and collected, it is evident 
that the vast majority of primary tumors of the ureter are of epithelial 
origin. The occurrence of sarcomata and myomata and of Renner’s 
case, the description of which suggests a tumor of embryonic origin, 
is most unusual. The papillary tumors are most frequently en- 
countered. Whether microscopically benign or malignant, they tend, 
at least for a long time, to be limited to the lumen of the ureter and 
invade its wall only in the latest stages. They are extremely liable 
to implantation at different levels into the ureter or the bladder, so 
that their differentiation into benign or malignant tumors is of patho- 
logical interest only and has no bearing on the clinical management 
of the case. In the late stages they may invade the ureteral wall but 
rarely lead to widespread metastasis. 

Microscopically, the papillary tumors are characterized by villous 
processes, each consisting of a thin stalk of connective tissue with 
nutrient blood vessels. These stalks are covered with a varying 
number of layers of transitional epithelial cells, as in bladder papillo- 
mata, to which they bear a very close resemblance. Signs of 
malignancy are manifested by shortening and fusion of the villous 
processes with an increase of the layers of epithelial cells. The cells 
themselves become larger with irregular nuclei and karyokinetic figures. 
Invasion of the underlying fibrous tissue may become evident, but as 
has already been stated, it is only in the latest stages that the tumor 
cells invade the muscular coats of the ureter. 

Squamous cell epitheliomata are quite rare. That they may arise 
as a result of long-standing irritation from stones or infection seems 
certain and their relationship to leukoplakia cannot be denied. Patch, 
studying this question, reviewed the literature and found 121 cases of 
leukoplakia and 152 cases of squamous-cell carcinoma involving the 
kidneys, ureters and bladder. In 13 cases there was a simultaneous 
occurrence of leukoplakia and squamous-cell carcinoma. He reported 
a case illustrating this relationship from his own observations. 
Squamous-cell carcinoma invades the ureteral wall comparatively 
early, extends into the periureteral tissues and leads to widespread 
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metastasis, as the case of Rousselot and Lamon demonstrates. In 
Spampinato’s case there was rather extensive invasion of the bladder 
wall about the ureteral orifice. 

Microscopically, one can see processes of typical squamous epithelial 
cells extending from the primary tumor and invading all coats of the 
ureter. A small nest of these cells may be seen in the lymph spaces. 
In our own case no definite epithelial pearls could be seen nor have 
these been described in the few cases in the literature. Metastases 
occur first in the region of the retroperitoneal lymph glands and thence 
spread through the internal organs. 

A study of the literature emphasizes the difficulty in making an early 
diagnosis. The history affords little help. According to Stewart, 
hematuria occurs in 65 per cent of cases. Pain is a variable symptom; 
it is usually of a dull aching character, referred from the kidney region, 
or may manifest itself as a typical ureteral colic due to obstruction in 
the ureter from a blood-clot. Hydronephrosis occurs in 55 per cent of 
cases. According to the same author, it would seem that ureteral ob- 
struction of at least some degree would occur in every case, so that 
this percentage is probably too low. Localizing symptoms aside from 
hematuria occur only when the tumor projects through the ureteral 
orifice into the bladder, when the bladder wall has been invaded or 
when infection is present. 

The general physical examination usually reveals nothing of value 
for early diagnosis. Quinby, however, has reported an advanced case 
in which a mass was palpable in the lower abdomen. An early diag- 
nosis must be made by cystoscopic examination, ureteral catheteriza- 
tion and uretero-pyelography. In the few cases in which a tumor 
can be seen projecting from the ureteral orifice, the diagnosis is sim- 
plified. On attempted ureteral catheterization, obstruction is usually 
met at the level of the tumor. When the catheter is withdrawn, free 
bleeding can be seen coming from the orifice. This finding has been 
described as the diagnostic syndrome of Chevassu and Mock. If the 
catheter can be introduced past the level of the tumor, clear urine will 
often be obtained from the kidney above, which tends to exclude the 
possibility of the kidney being the original source of the neoplasm. 
Plain x-rays are of little value. They will often show, however, an 
enlargement of the kidney as a result of hydronephrosis. If functional 
tests can be carried out, a variable amount of diminution of the 
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functional ability of the kidney can usually be demonstrated. Pyelou- 
reterograms are often unsatisfactory, especially when the tumor oc- 
cupies the lowermost portion of the ureter. They may, however, be 
of the utmost value, and conclusively prove the presence of neoplasm, 
as is illustrated in our first case. 


OPERATIVE TREATMENT 


All observers are agreed that when the diagnosis of ureteral tumor 
has been made, nephroureterectomy is the method of choice. Re- 
section of the tumor-bearing area of the ureter with implantation of 
the proximal stump into the bladder has been advanced as a possibility 
to be considered in the treatment of a tumor low down in the ureter 
and of limited extent. Destruction of a small projecting tumor from 
the ureteral orifice by the high frequency current has also been pro- 
posed, but these two procedures are mentioned simply to be con- 
demned, or to be used in cases in which the opposite kidney is missing. 
The very nature of the papillomatous growths, which make up the 
vast majority of ureteral tumors, makes it impossible to determine 
even from careful palpation of the outside of the ureter whether im- 
plantations have occurred along the extent of the ureter below the 
growth or, as a result of obstruction of the urinary stream, are present 
above. This possibility is well illustrated in Renner’s case. The 
operation of nephroureterectomy is an extensive one and every pre- 
caution should be taken in the pre-operative care that the patient 
should be in the best possible condition. It is scarcely necessary to 
state that the functional integrity of the uninvolved kidney should be 
proved to be normal. The operative technique should be carried out 
according to the method of Marion. Gutierrez has fully reviewed 
the literature on nephroureterectomy. 

It is a well recognized fact that implantation from papillary ureteral 
tumors or from those arising from the pelvis of the kidney may occur 
at any point throughout the course of the ureter and there is in the 
museum of the Brady Urological Institute a specimen showing an im- 
plantation which was found, on pathological examination, involving 
the mucosa of the intramural portion of the ureter. It is therefore 
essential that in dealing with tumors of this nature the entire ureter 
should be removed with the kidney, since the possibility of an im- 
plantation in the intramural portion cannot be disregarded. A simple 
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division of the ureter as near the bladder as possible with cauteriza- 
tion and ligation of the distal stump, which is usually described as a 
complete ureterectomy, is not sufficient, inasmuch as the mucosa in 
the intramural portion in such procedures is left intact and the possi- 
bility of implantations in this portion is not provided for. With good 
relaxation and exposure it is possible to resect a cuff of mucous mem- 
brane about the ureteral orifice, thus making the operation a complete 
one, but this procedure is often technically difficult; it adds to the 
immediate danger of the operation, and may result in a persistent 
urinary fistula through breaking down of the resected area of bladder 
wall about the ureteral orifice. In dealing with these tumors the 
source of danger lies in the mucosa itself, as invasion of the muscular 
layers of the ureter does not occur in the early papillary implantations. 
A thorough destruction of the mucosa of the intramural portion of the 
ureter can be carried out easily with the high frequency current and 
the operation may then be said to be ideal in that the kidney and 
ureter have been removed im toto with the exception of the distal 
stump, the mucosa of which has been completely destroyed. 


TECHNIQUE OF OPERATION 


The lower ureter is exposed through the usual intraperitoneal 
muscle-splitting incision, roughly parallel with Poupart’s ligament 
(fig. 6, 1). If technically possible and especially in obese individuals, 
the introduction of a catheter into the ureter before operation will 
facilitate its recognition. However, this is usually not necessary, as 
the tumor mass itself and dilated ureter make it easy to find. The 
ureter is then dissected from the retroperitoneal structures down to 
its entrance into the bladder and in an upward direction above the 
crest of the ilium (fig. 6, 2,3). Fixation of the surrounding tissue and 
the presence of enlarged glands would seem to indicate that the tumor 
has extended through the wall of the ureter, that metastasis has al- 
ready taken place and that the case is inoperable. If, as is usually 
the case, the ureter can be satisfactorily freed, it is caught with two 
clamps (fig. 6, 4) just above its entrance into the bladder, and divided 
with the cutting cautery (fig. 7, 1). The proximal stump is ligated 
with catgut, after thorough cauterization. Two clamps are then 
placed on the edges of the distal stump (fig. 7, 2) and the occluding 
clamp is then removed. A high frequency electrode with a spherical 
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tip is then introduced into the lumen of the ureter (fig. 7, 2). The 
bipolar high frequency current is then turned on and the electrode 
passed up and down very slowly through the intramural portion of 
the ureter until the operator is certain that the mucosa has been com- 
pletely destroyed. The distal stump is then ligated with chromic 
catgut (fig. 7, 3) and the wound closed in layers in the usual way, care 
being taken to provide adequate drainage to the region of the stump. 
The patient is then turned on his side with the kidney elevator raised 
to afford good exposure by separating the crest of the ilium from the 
lower ribs. The usual lumbar incision is made, the muscles are di- 
vided and the kidney exposed and separated from adhesions. The 
pelvis, which is usually dilated, is then isolated and the ureter dis- 
sected free from the surrounding retroperitoneal tissue until the 
portion of the ureter which had been dissected through the lower in- 
cision is reached. The ureter with the ligature on its lower end is 
then drawn out through the lumbar incision, the pedicle exposed, 
clamped and tied in the usual way, thus removing the kidney and 
ureter intact with the knowledge that the entire mucosa in the stump 
has previously been destroyed. 


SUMMARY 


1. A case of primary papillary epithelioma of the ureter, with the 
hitherto unreported complication of implantation in a probably pre- 
existing bladder diverticulum, is reported. 

2. The treatment consisted primarily of nephrectomy, followed by 
complete ureterectomy nine months later when the correct diagnosis 
was made. Six months after the second operation, the diverticulum 
containing the tumor implant was removed. 

3. The correct diagnosis was not made until persistent bleeding 
from the ureter was discovered by cystoscopic examination and the 
ureterogram presented a typical picture. 

4. Two other cases from the records of the Brady Urological Insti- 
tute, both resulting fatally, are reported. 

5. The difficulties in early diagnosis are detailed. The value of the 
diagnostic syndrome of Chevassu and Mock—obstruction to the 
passage of a ureteral catheter followed by copious flow of blood from 
the ureteral orifice—and the great importance of the ureterogram are 
emphasized. 
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6. A study of the pathology of ureteral tumors has been made and 
our conclusions shown to agree with those of previous authors on this 
subject reviewed from the literature. 

7. That complete nephroureterectomy is the method of choice and 
should be employed for all patients whosé condition will permit this 
operation is the conclusion of all observers who have written on the 
subject. 

8. The inadequacy of many methods of so-called complete nephrou- 
reterectomy is emphasized inasmuch as the mucous membrane of the 
distal stump of the ureter is not removed or destroyed. 

9. The extreme importance of complete eradication or destruction 
of the entire ureteral mucous membrane, especially the portion in the 
intramural portion of the ureter where tumor implantation has been 
shown to occur, is emphasized. 

10. A method of complete uretero-nephrectomy, combining the 
previously well known steps, but adding the hitherto unreported 
technique by which the mucous membrane of the distal stump of the 
ureter throughout its whole course through the bladder wall is com- 
pletely destroyed with the high frequency current, is reported. 


I wish to express my gratitude to Drs. Hugh H. Young and William 
A. Frontz, of the Brady Urological Institute, through whose courtesy 
these cases have been reported. 
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It is well known and frequently has been commented upon by the 
observant that death is an unpopular topic of conversation. So much 
so that under circumstances when the event must be referred to the 
word itself is nearly always avoided. It is amusing to note with what 
circumlocution even physicians, who of all men are supposed to be 
most familiar with the aspect of death, refer to its advent. For many 
there is an almost insuperable barrier to saying simply and un- 
affectedly that the patient died. The fact when it occurs must be 
noted so they write, “the illness ended in exitus letalis,” or, “respira- 
tions ceased,” or, “the heart beat no more,” or, “the patient suc- 
cumbed,” etc. Popular speech is full of convenient substitutes; to 
pass away or beyond, to depart, to be no more, to fall into endless 
sleep, to sleep in peace, to cross the Styx, to go to the reward, to go to 
the happy hunting grounds, to go to the bourne from which no traveler 
returns, to kick the bucket, to cash in, to bump off, etc. Some daring 
and self-sufficient souls do not hesitate to usurp divine judgment and 
say of their friends, “they have gone to heaven,” and of their enemies, 
“they have gone elsewhere.” 

The two events which are consistently and unavoidably common 
to all men are birth and death. Yet we eagerly greet birth with joy 
and loud-sounding happiness but shrink from death with fear and 
shudder at the mention of the name. Violence is necessary to divert 
the thoughts of men even transiently from life to death. The Egyp- 
tians must bring a corpse to the feast to remind the guests that life is 
fleeting, and at the height of Christian enthusiasm the zealous sought 
to turn the minds of men from worldly pursuits with a skull and the 
sombre admonition memento mori. 

1 Remarks made at the Tenth Clinical Congress of the Connecticut State 


Medical Society, New Haven, September 18, 1934. 
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It is not surprising to find here in New England a sturdy temper 
ready to break with this traditional taboo, for we meet tonight to speak 
of death with frank and fearless curiosity. At least to consider briefly 
one aspect of death, though, it is true, its most gentle and beneficent 
aspect. Since soon or late we must all meet death, who does not wish 
the meeting to be brief, without preliminary announcement through 
long illness and the pain and distress of the sick bed? Shepherds of 
souls, always eager for the repentance of the sinner, teach us to pray, 
“from sudden death, Good Lord deliver us.” However, I surmise 
that most of us are content to be judged by how we have lived, and 
are willing to forego the opportunity of belated repentance, preferring 
to escape from life quietly and quickly without fuss or ceremony. 

If I say to a physician or a layman “so-and-so died suddenly” he 
will know what I mean, but perhaps at the moment he could not 
precisely define the connotation of the term. Sudden death means 
something more than a quick death. A man with pneumonia, who 
is desperately ill, may in one last rattling expiration breathe out his 
life, but we do not speak of this as sudden death. Another, with a 
failing heart, who for weeks has struggled for breath, may finally turn 
his weary head upon the pillow and instantly expire, but again we do 
not speak of this as sudden death. In addition to death coming 
quickly, there must be an element of surprise at its arrival to justify 
our calling it sudden death. Therefore, we may define sudden death 
as death coming quickly and unexpectedly. However, to be precise, 
we must state how quickly and how unexpectedly. 

A man of fifty in robust health walks blithely from his home in the 
morning. During the day, while busily occupied with affairs, he 
gives a moan or a cry, and when his associates rush to his side he is 
dead. Everyone will agree that this is sudden death. However, 
suppose that when they reach his side he is not quite dead; a neigh- 
boring physician is hastily summoned; an ambulance hurries him to 
the hospital but upon the way he dies. This also, every one will 
agree, is sudden death. But suppose again that the man is alive 
when he reaches the hospital, his family is called and he dies only 
after many hours of anxious watching. This I think would not be 
called sudden death. Exactly how soon then after the onset of an 
unexpected seizure must a man die for his death to be called sudden? 














SUDDEN DEATH 389 


Obviously there is no definite answer to this question. Death need 
not be instantaneous yet it cannot be too long delayed. 

The element of unexpectedness in sudden death is even less precise. 
In the illustration I have just given of the man falling dead while busy 
with affairs, it is complete, for death struck in the midst of apparent 
health. However, under other circumstances there may be but little 
surprise. Return for a moment to an earlier illustration, the man 
with heart failure slowly gasping away his life. Death is expected at 
any moment, it would be altogether surprising were he to recover, and 
whether death comes at this particular moment or at another is un- 
important. When happily at last it does arrive, even though it comes 
instantaneously, it is not sudden death. But suppose now that the 
man, though very ill, should recover. Very comfortably he sits up 
in bed, all of his symptoms having disappeared. His heart is still 
diseased and everyone knows that patients with heart disease often 
die suddenly. Still there is nothing in the man’s present condition 
to warn us of imminent danger. Were he instantly to die we would 
not be greatly surprised, and yet the result at that moment could not 
be foreseen, and being unexpected, we say he died suddenly. 

Therefore, we cannot be too precise in our definition and must be 
content to speak of death as sudden if it comes reasonably quickly 
under circumstances when its immediate arrival is unexpected. 

Let us in this discussion put aside sudden death resulting from vio- 
lence or poisoning and consider only sudden death due to what are 
commonly called natural causes. With this distinction in mind I 
review the occasions upon which during thirty years of practice I 
personally have observed sudden death, and I am surprised to find that 
in every instance the cause was some disorder in the circulatory ap- 
paratus. I have referred the question to many colleagues and nearly 
all agree that their experience has been the same. There are still 
many other causes of sudden death but they occur very, very rarely 
compared with these. Every practising physician frequently observes 
sudden death occurring from heart failure and vascular accidents, 
but perhaps only once in a life time, often never, does he observe the 
operation of the less common causes. The vascular accidents to which 
I refer are three, namely, (1) sudden stopping of the heart; (2) hem- 
orrhage; (3) arterial embolism and thrombosis. But before con- 
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sidering these in detail I shall pause to note what information we may 
have at hand concerning the incidence of the various causes of sudden 
death. Unfortunately, statistical studies upon the subject are few and 
incomplete. However, even from these we may get sufficient data 
for our purpose. 


Bedford (1) reports upon 198 cases of sudden death from the Pathological 
Department of the Leeds General Infirmary. All of the patients were dead upon 
arrival at the hospital. Most of them had collapsed suddenly upon the street. 
Some, being gravely ill, had been started for the hospital by the medical attendant 
but died before reaching it. The cases were observed over a period of twenty-one 
years and when divided into five-year periods the numbers show a gradual but 
decided increase in the occurrence of sudden death. Whether this increase is due 
to circumstances peculiar to the Leeds Infirmary or agrees with a general increase 
in the incidence of sudden death, I cannot say. From 1911 to 1915 twenty-two 
were brought in dead; from 1916 to 1920 thirty-six; from 1921 to 1925 fifty-seven; 
from 1926 to 1930 seventy-six. Arranged according to age, six were in the first 
decade; six in the second; five in the third; twenty in the fourth; twenty-eight in 
the fifth; thirty-nine in the sixth; sixty in the seventh; fifteen in the eighth; four in 
the ninth; one in the tenth. Therefore 127 or 70 per cent. occurred between the 
ages of forty and seventy. There were 154 males, 42 females. The causes 
of death are classified as follows: 


Heart, 122 cases, or 62 per cent. 


Valvular disease 
ERIE a Ree Sea ee Core AR eis RRR ERG Eyer a sepa 20 
I a a a a 7 
I I IE WB a. 5a iv oss niksesndedindccceccccn pale tae ee a 8 
35 
Nonvalvular disease 
ah ta oth Sind at area ms ahaia einai vicar ated 63 
Syphilitic aortitis involving mouths of coronary arteries............... 13 
i a ios i heat asaialadl doaoacaiana Akos 4 
RESET Ia EE NGA hoy AN RASS Wr SERRE ePal ER OE 2 
Cardiac failure from high blood pressure....................--ee000: 5 
87 


Aneurysm of aorta, 22 cases, or 11 per cent. 
19 ruptured: 11 into pericardium 
4 into left lung 
2 into right pleural cavity 
2 into trachea or bronchi 
3 unruptured: In one of these death may have been due to occlusion of a coronary 
artery. 
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Respiratory apparatus, 19 cases, or 9 per cent. 


EER ee ee EER ye eee ere Ye 7 
RN ee 6 
RR hated cleantech nee. arwie eaniiaaamekicmein 1 

i ecehcisnssiu ani si Wl ean se 6 
Carcinoma, diphtheria, foreign body. 

I iicknidicidved ns dceaee Reeder eek tha Sees ease emaenae 6 


Central nervous system, 15 cases, or 8 per cent. 


SESE LOL PALE OEE OEE E TE 10 
he Aig ca ath Sie eng Sl aN AION 3 
ns oo tn cc aned oeamind a emee annem annie 2 
Abdominal viscera, 5 cases, or 2 per cent. 
Perforated peptic ulcer with peritonitis...................00eeeeeeeuee 2 
ne NS WII III 05 icc sive wasreniswedveseniescbaden 1 
Hematemesis in woman 90 years of age...............00seeeeeeeeeeees 1 
Acute inflammation of urinary bladder in child 3 weeks of age........... 1 


In 15 cases, or 8 per cent., no satisfactory cause of sudden death was found. 
Sheldon (2) reports his experience from the morgue at Sydney, Australia. The 
principal natural causes of death are tabulated as follows: 


ER OP Ee ree Oa rT eT Ee en, PP 143 
IE 6 soxc ccs ntae babe auld pataleleaebete ik enbaion yaaniaen bain 77 
a eck dasa cn is evn er acne tat ss  hcs lescicin nae sala 23 
Septicemia—nearly all after abortion. .................cccceccceeesencs 133 
a ast Us acd Sug di Aiwh alae eel aa eeanaiaale 11 
OT OE Oe eT ee Ee eT 56 


Diirck (3) analyses 50 cases of sudden death due presumably to heart failure. 
The chief postmortem finding in 45 patients is as follows: 


15 had syphilitic aortitis 
14 had coronary arteriosclerosis 
4 had extensive fatty change in the myocardium 
4 had pachymeningitis with meningeal hemorrhage 
1 had pulmonary embolism 
1 had fat embolism 
1 had embolism of the cerebral basilar artery 
1 had acute edema of the brain 
1 had cerebral hemorrhage 
1 had diffuse fibrous myocarditis 
1 had chronic mitral valve disease 
1 had a cysticercus racemosus in the heart muscle which had ruptured into the left 
ventricle. 


Smith (4) analyses the cause of sudden death in 28 cases: 
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Nn bcos icg iota th oad Salis legion aaa lod eddie aoa 13 
nn nuk cacinesbanaknoenemn tesa ruawsenteitiaeiel 5 
a igen veges vehi scerosenl nce goa Ua ar 3 
oi edn ciacinne nach nee igae naan nan ia caak ie aaaees 1 
I iars ecw civimiinnece abide Gnees ac Ethe me Oe 1 
ee ee ND EOD CINIINE. onis.ck.. cisivceicccdcsvierececcusedes 1 
Cirrhosis of liver; rupture of esophageal varix..................0eeeeeeee 1 
I PE OEE PT Pe 1 
a cranial oe sao nA a rk Ala ca 1 
I giiiecs. ace pon ny comme eemrnewlieehsetasabeaaaees i 

28 


Jaffé (5) reports 73 instances of sudden death from the Berlin-Moabit Hospital. 
The autopsy revealed the following conditions: 


56 had well marked heart disease 
41 were hypertensives 
12 of these died of apoplexy 
19 had marked coronary arteriosclerosis 
12 had marked coronary disease without cardiac hypertrophy 
2 had aortic insufficiency 
1 had extensive fatty degeneration of the heart 
3 died of pulmonary hemorrhage due to tuberculosis 
2 died of rupture of an aortic aneurysm 
2 died of rupture of an aneurysm of the basilar artery 
1 died of spontaneous rupture of the aorta 
1 died of brain abscess 
2 died of endocarditis 
4 died of pulmonary embolism 
1 died of heat stroke 
1 died of status thymicolymphaticus 


Koppisch (6) reports upon 61 sudden deaths from Puerto Rico. The ages of the 
patients were; nine in the first decade; six in the second; seven in the third; nine in 
the fourth; twelve in the fifth; seven in the sixth; one in the seventh; one in the 
ninth; nine, age unknown. Forty-one were males, twenty females. 

The causes of death were as follows: 


ad eliun edhe en KS Ree enh Chan Kae enon eee eaee 16 
ARERR ES RR OR oP ERE es A a FY oa Ep SAE A per 9 
aN ane ae a eric a Anais SL 7 
Embolism or thrombosis of pulmonary artery...................s00eeeee 6 
ee a ad eae ce ene awa a week ahaa uae em 3 
Massive hemorrhage (not including rupture of aneurysm)................. 3 
DE co titel tek oa ean nels onbse eh akkn keke nebalekuadwaaee a 2 
ns cs ok dnnandeukessdnwceaebechnkeeenve 2 
I, nas cnn Cin eneh aba inaeaenneaden 1 
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If we exclude all causes of death other than those which may be called natural 
causes we must remove from Sheldon’s table the 143 cases of septicemia nearly all 
of which, he states, followed abortion; from Diirck’s table the case of fat embolism; 
from Smith’s table the case of heat exhaustion; from Koppisch’s table the two 
cases of asphyxia, the two of oil of chenopodium poisoning, the one of alcohol 
intoxication, the one of death following catheterization of the urinary bladder, 
the one of operative shock and the six of undetermined cause. There remain 700 
patients of whom 637 (91 per cent.) died of sudden cardiac failure, hemorrhage, or 
arterial embolism and thrombosis. 

We cannot accurately proportion the deaths between these three causes. For 
instance, what specifically shall we assign as the cause of death in the 77 cases 
grouped by Sheldon as arteriosclerosis? In the 15 cases reported by Diirck as 
syphilitic aortitis? If they had an aneurysm which ruptured, they died of hemor- 
rhage; if they had aortic insufficiency, coronary obstruction or syphilitic myocar- 
ditis, they died of sudden heart failure. By taking only the tables of Bedford, 
Smith, Jaffé and Koppisch we may roughly estimate the relative frequency of their 
occurrence to be; sudden heart failure in 210 or 71 per cent., hemorrhage in 70, or 
23 per cent., embolism and thrombosis in 14, or 5 per cent. The occurrence of 
embolism and thrombosis is unexpectedly low; however, coronary thrombosis 
is grouped under heart failure and most sudden deaths from pulmonary embolism 
follow trauma and operation. 

We may get an idea of the relative frequency of the different heart lesions 
encountered in patients who died suddenly from the more detailed analyses of 
Bedford, Diirck and Koppisch. The figures of Bedford are especially instructive. 


Lesions of the heart, 122 cases 
Valvular disease, 35 cases 


i a on ah a ire a loan dls dled acini iia aa Meteo 20 
I a a 7 
a ae lean mie oad 8 
Nonvalvular disease, 87 cases 
CS ETE LE RI POET ER Oe REET 63 
Syphilitic aortitis involving coronary arteries........................ 13 
ERT RE AA) EI PE Re RR NE a AP 4 
EE LT FEE SEC PE POT GT Pony ren eT Ree ae 2 


Cardiac hypertrophy from high blood pressure....................... 5 
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Aneurysm of aorta, 22 cases 


In these 144 cases there were 35 (24 per cent.) instances of syphilitic aortitis. 

The report of Koppisch from Puerto Rico is noteworthy on account of the 
unusually high incidence of syphilis. Of 24 patients with cardiovascular disease 
16 (66 per cent.) had syphilitic aortitis. 

Assembling the figures of Bedford, Diirck and Koppisch we have this result: 


EOE OEE AT 81, or 40 per cent. 
ETE LEE CLE RT IT 36, or 17 per cent. 
Ee er eee 15, or 7 per cent. 
na ars al ck nbiakiwhratermcmeouniicncbie 5, or 2 per cent. 
etc aainniihinn aie ecieianeaininnn iene areaetsemad 66, or 32 per cent. 
(27 ruptured; in 2 deaths probably due to coronary occlusion.) 
ang Ladewss4swekeecte bing avesesecaswand dea bak 32 
EEE a ee ae Oe ee eee ee ee 2 
Re Ser i cis seine case aR Reed ska iene areal 1 





If we add to the 81 cases of arteriosclerosis of the coronary arteries the 34 cases 
of coronary occlusion due to syphilis, then disease of the coronary arteries was the 
cause of death in 65 per cent. of the patients dying suddenly of heart failure. 

Of the 70 instances of sudden death from hemorrhage: 


30 bled from a ruptured aortic aneurysm 

25 had intracranial hemorrhage 

12 had hemoptysis, 11 from tuberculosis, 1 from carcinoma 
2 had gastro-intestinal bieeding 
1 bled from a ruptured esophageal varix 


Of the 14 instances of sudden death due to arterial embolism or thrombosis 
(excluding thrombosis of the coronary arteries) : 


13 had embolism to the pulmonary artery 
1 had embolism to a cerebral artery 


We may summarize these statistical observations as follows: 

1. Ninety-one per cent. of sudden deaths from natural causes are 
due to disease of the cardiovascular system, i.e., heart failure, hem- 
orrhage and arterial embolism and thrombosis. 

2. Sixty-five per cent. of all cases are due to sudden heart failure; 
21 per cent. to hemorrhage; 5 per cent. to arterial embolism and 
thrombosis. 

3. Of the deaths from sudden heart failure 65 per cent. are due to 
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disease of the coronary arteries (including coronary occlusion with 
syphilitic aortitis); 21 per cent. occur with valvular heart disease; 10 
per cent. with myocardial disease; 3 per cent. with cardiac hyper- 
trophy. 

4. Syphilis of the aorta is a conspicuously frequent cause of sudden 
death. It occurs in about 20 per cent. of all cases due to natural 
causes. 

5. The most important natural causes of sudden death and their 
relative incidence is about as follows: 


Disease of the coronary arteries (including coronary occlusion due to syphilitic 


es a TL a eddie unebekel kaeaeltten ob eal ence ude 40 
OPEN PERCE ROR RET EOE MT Oe Oe STE 12 
I cd ats dra ai da emi eee anae ieee 12 
Tee aed ieee a naa 8 
a. icc cddawdunaddannsedekuadbauesanekapeenerdad 8 
ssn oo enk nadessnnended seas debadsatadsaseoeadae 5 
2. so sccatneens weed headaadceuatameae area 5 
Ic aches ecudecdicechedsdnennnndensadeupian men edaale 10 


SUDDEN STOPPING OF THE HEART 


Death due primarily to cardiac standstill occurs under two differ- 
ent circumstances; first, when the heart after a prolonged struggle 
against overwhelming difficulties finally plays out; second, when the 
heart, while satisfactorily performing its work, suddenly stops. 

With the first group of circumstances we are at present only re- 
motely concerned and speak of it at all only to emphasize the contrast 
with the second. As we watch the failing heart slowly succumb, we 
have the impression that at last it yields from utter exhaustion. The 
beats grow more and more ineffectual and finally, after a few feeble 
contractions, the weary heart is at rest. The subtle chemical changes 
that go on within the muscle we cannot analyse, but whatever may 
be their nature, they are accompanied by an extraordinary functional 
disintegration as portrayed by the electrocardiogram (7). Curves taken 
at intervals before death show a gradual slowing of rate, lengthening 
of the PR, QRS and QT intervals, diminution of the amplitude of the 
R and T waves, a shift of the pacemaker within the sino-auricular 
node or to the auriculoventricular node, the occurrence of numerous 
and bizarre extrasystoles arising from diverse foci throughout the 
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heart, ventricular tachycardia and finally ventricular flutter and 
fibrillation, sometimes preceded by heart block and auricular fibrillation. 
It is important to bear these functional alterations in mind, for similar 
changes occur when in the midst of apparent health the heart suddenly 
stops beating. 

The circumstances attending sudden stopping of the heart in the 
midst of apparent health have stirred endless curiosity. It is by far 
the commonest cause of sudden death and the abrupt dramatic tran- 
sition from the glowing activity of life to the lasting stillness of death 
excites wonder and consternation. As we have seen, the gross ana- 
tomical alterations that underlie the tragic event are usually extensive 
disease of the heart muscle commonly due to obstruction of the blood 
flow in the coronary arteries. Unless there be abrupt occlusion of a 
large coronary artery, these changes must come about very slowly and 
therefore it is difficult to understand precisely how they cause sudden 
death. Evidently something fresh must happen immediately before 
death. Furthermore, there is no close correspondence between the 
degree of myocardial damage and the occurrence of sudden death. 
Sometimes changes in the coronary arteries and in the myocardium 
are extreme, and yet the patients have had no symptoms of heart 
disease during life and have died of some other disorder. At other 
times patients die suddenly and at autopsy changes are found in the 
heart only after long and careful search. An interesting illustration 
is furnished by Brock (8). Adelicate twenty-six-year-old waiter fainted 
while he was at work, and when consciousness returned, suffered from 
dyspnea and palpitation. An hour later he died suddenly. At the 
postmortem examination the heart at first seemed to be perfectly 
normal and nothing else was found to account for the sudden death. 
However, more careful scrutiny revealed a small opacity on the 
endocardium near the apex of the heart, and when the muscle was 
incised at this point, a small invasive fibrosarcoma not larger than a 
small cherry was disclosed. Even though a myocardial infarct be 
present, we cannot tell the manner of death. One patient with a 
huge myocardial infarct may have died slowly of myocardial failure; 
another with a minute infarct may have died instantly. There are no 
anatomical marks by which we can identify sudden cardiac death, and 
the pathologist, no matter how careful his scrutiny may be, cannot 
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from an examination of the heart alone say “‘this patient died suddenly, 
this one did not.” 

These well known facts have led to much speculation. Unless 
sudden death obviously has followed coronary occlusion, we must 
assume that some other sudden change has occurred to explain it. 
The suggestion has been made that perhaps a sudden rise of blood 
pressure may overwhelm a heart already crippled by disease. Another, 
that the influence of powerful vagus and sympathetic nerve stimuli 
may be enough to crush a damaged heart. Still another, that spasm 
in the domain of the coronary circulation may lead to serious changes 
in the heart muscle even though actual occlusion cannot be demon- 
strated. These explanations are purely speculative and it seems to me 
that they have little analogy with established facts to recommend 
them. Fortunately, investigations carried on during the past twenty 
years have clearly demonstrated the mechanism of sudden cardiac 
death in some cases, and although from the small number in which it 
has been observed we cannot say that the mechanism explains all 
instances of sudden cardiac death, still this inference is strongly 
suggested. I refer, of course, to ventricular fibrillation. 

If we look at the exposed heart of an animal which has been seriously 
damaged, let us say by cutting off a large part of the coronary cir- 
culation, we shall notice the following sequence of events. At first, 
occasional extrasystoles occur which become more and more frequent; 
there follows a period of ventricular tachycardia during which the rate 
may become excessively rapid, producing a genuine flutter; finally, 
all effective contractions cease and only fibrillary twitchings agitate 
the surface of the ventricles. This mechanism develops in the ex- 
perimental animal when the faradic current is applied, when the 
coronary circulation is interfered with, when certain drugs are ad- 
ministered, digitalis, chloroform, adrenalin, etc., and frequently during 
various experimental procedures when no satisfactory cause for it can 
be assigned. As long ago as 1888 McWilliam (9) suggested that the 
occurrence of ventricular fibrillation might explain sudden cardiac 
death in man and since the electro-cardiogram has come into use, the 
suggestion has been amply verified (10). As in the experimental animal 
so in man, the onset of fibrillation is preceded by extra systoles, often 
coming in great profusion and of bizarre form (a condition spoken of 
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by the French as anarchie ventriculaire), ventricular tachycardia and 
ventricular flutter. These preliminary stages may be passed through 
very rapidly, perhaps at times some are omitted, or the process may 
stop at any stage and a normal rhythm be reéstablished. There are 
a few recorded instances of patients dying suddenly while electro- 
cardiographic records were being taken. For example, Penati (11) re- 
ports the following occurrence: A woman, forty-two years of age, with 
combined mitral and aortic valvular disease, was admitted to the 
hospital with grave symptoms of congestive failure. The auricles 
were fibrillating and the ventricular rate was rapid and irregular. 
Treatment with digitalis brought down the rate from 120 to 54. An 
electrocardiogram taken at this time revealed auricular fibrillation, 
numerous extrasystoles, producing periods of bigeminy, inversion of 
the T wave in leads 2 and 3 and right ventricular preponderance. 
The symptoms improved but little, and some days later the patient 
was given intravenously a small dose (0.125 mg.) of strophanthin. 
About seven hours after the injection she was taken to the electro- 
cardiographic station. When she arrived, nothing unusual was 
noticed about her appearance; she seemed to be quite as well as she 
had been upon the ward. A record taken at this time showed a rapid, 
regular rhythm, 165 to 170 to the minute. Suddenly the patient 
became faint, her eyes became fixed in a vacant stare, she grew ghastly 
pale then deeply cyanotic, and after a few convulsive movements was 
dead. As soon as the convulsive movements had ceased, another 
record was taken. The ventricles were beating very rapidly, from 
200 to 220 to the minute, and the deflections were very low and ir- 
regular in form and rhythm. Penati interprets the rapid, regular 
rhythm which immediately preceded death as a manifestation of 
ventricular flutter, the rapid, irregular rate present at the moment of 
death, as evidence of ventricular fibrillation. 

Most of our clinical information about ventricular fibrillation has 
come from careful study of heart block (12), a condition with which it 
is frequently associated. As is well known, patients with complete 
auriculoventricular disassociation often have attacks of unconscious- 
ness, sometimes with convulsions. During the attacks of uncon- 
sciousness we can observe no evidence of cardiac contraction, the 
pulse fails and no sounds are heard over the heart. Life is temporarily 
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suspended, to return if the heart again begins to beat, to depart if it 
hesitates too long. Until recently we have thought that these par- 
oxysms of cardiac standstill were due to a latent period that occurs 
before the ventricle takes up its own inherent rhythm. That this 
complete cessation of ventricular activity explains the attacks that 
come on when partial block suddenly becomes complete has been 
fully demonstrated. However, fainting attacks and even more violent 
seizures often occur when complete block is permanent, and under 
these circumstances it is difficult to see why an established idio- 
ventricular rhythm should be interrupted suddenly and repeatedly. 
What really happens during these paroxysms has now been clearly 
portrayed by the electrocardiogram. Many patients have been care- 
fully studied in repeated attacks and although the details of the 
electrocardiographic curves vary, still, in the main, they reproduce 
faithfully all of the changes which are characteristic of sudden cardiac 
death in experimental animals. Usually preceding the attack a few 
extrasystoles appear, these increase in number and assume bizarre 
forms evidently arising at numerous ectopic foci; a brief period of 
very rapid, sometimes irregular, ventricular contractions occurs, then 
the ventricle fibrillates and pulse and heart sounds disappear. If 
fibrillation lasts for only a few seconds, not over fifteen, the patient 
merely faints; if it lasts longer, major attacks (cyanosis, stertorous 
breathing, convulsions) come on. The cessation of fibrillation is 
usually marked by the appearance of a postundulatory pause followed 
by a brief period of rapid, irregular contractions before the ventricle 
settles to its slow, regular rhythm. 

We may conclude from the facts we have learned about ventricular 
fibrillation that it occurs frequently in dying hearts, that it is the only 
mechanism so far discovered (excepting perhaps the abrupt onset of 
heart block or sino-auricular standstill) to account for sudden cardiac 
death, and that it is often the cause of temporary cessation of the 
heart beat producing attacks of unconsciousness and convulsions. It 
is quite possible that ventricular fibrillation may usually be, perhaps 
even always, the last convulsive tremor of the dying heart. Certainly 
we are justified in assuming that it is the usual cause of sudden 
cardiac standstill, since up to the present time it is the only satis- 
factory explanation of sudden cardiac death which has been clearly 
demonstrated. 
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I have already commented upon the fact that in about 8 per cent. of 
the instances of sudden death the postmortem examination fails to 
reveal a satisfactory cause. It would be altogether unwarranted to 
conclude that all of these persons had died of ventricular fibrillation. 
There are too many possible sources of error, for example, undetected 
trauma or poisoning, and too many unexplored realms of vital function 
to allow us to be dogmatic. However, that some unexplained sudden 
deaths may be due to ventricular fibrillation is a reasonable assumption. 
Often at autopsy only slight changes are found in the myocardium, 
small areas of scarring or a small infarct, and yet these apparently 
trivial lesions may perhaps be enough to inaugurate the fatal rhythm. 


HEMORRHAGE 


I may speak briefly about hemorrhage as a cause of sudden death 
because the circumstances are common knowledge. The immediately 
fatal results of hemorrhage are due to: (1) loss of blood; (2) the effects 
of pressure upon a vital organ; (3) the damage to tissue from bleeding 
into its substance. 

Sudden death merely from loss of blood may occur after hemorrhage 
at any point of the body. The common sources are a ruptured 
aneurysm, a cavity in the lungs, a peptic ulcer, an eroded esophageal 
varix. 

The effects of pressure upon a vital organ are illustrated by sub- 
arachnoid hemorrhage and hemorrhage into the pericardial cavity. 
Subarachnoid hemorrhage comes nearly always from the rupture of 
small aneurysms situated at the point of bifurcation of the arteries (13). 
It is a common cause of sudden death in young people. Pericardial 
hemorrhage comes usually from the rupture of an aneurysm, from 
dissecting aneurysms and the small mycotic aneurysms that fre- 
quently develop at the root of the aorta in subacute bacterial endo- 
carditis as well as from syphilitic aneurysms. As soon as the pressure 
in the pericardial cavity equals the pressure in the ventricles, the 
circulation stops. This tamponade effect explains the sudden death 
that often occurs with pericardial effusion. 

Sudden death from destruction of tissue by bleeding into the sub- 
stance of an organ is best illustrated by hemorrhage into the brain. 
Another illustration, although of rare occurrence, is bleeding into 
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both suprarenal glands (14). Cerebral hemorrhage or apoplexy is one 
of the commonest causes of sudden death. 


ARTERIAL EMBOLISM AND THROMBOSIS 


Emboli, for the most part, come from thrombi in the systemic veins 
or thrombi in the chambers of the heart. Venous thrombi occur after 
trauma, following operation and childbirth, in association with local 
infection, during the course of the specific infectious diseases and some- 
times from ill defined causes. When a bit of the thrombus becomes 
loose and floats free in the circulation, it is carried to the right side of 
the heart where it may plug the tricuspid or pulmonary orifice. How- 
ever, nearly always it is discharged into the pulmonary artery and the 
symptoms that follow depend upon the size of the clot and where it 
lodges. In animals either the right or left main branch of the pul- 
monary artery may be ligated or plugged and the animal will not die. 
Death follows only if the trunk of the pulmonary artery or both main 
branches are obliterated. In man sudden death always follows oc- 
clusion of the trunk or of both branches of the pulmonary artery and 
sometimes also when only one main branch is plugged. A common 
fatal occurrence is for a long venous thrombus to be caught at the 
bifurcation of the pulmonary artery and, straddling it, to float into 
both branches. The fact that men sometimes die when only one 
branch is occluded requires a special explanation, since this tragic 
event is contradictory to the experimental results obtained in ani- 
mals (15). Fora long time it was assumed that a profound reflex shock 
was operative but no evidence of such a shock can be discovered ex- 
perimentally. When one branch of the pulmonary artery is ligated, 
there is an immediate rise in pulmonary pressure and a corresponding 
fall in aortic pressure which in a little while is readjusted. This 
change in pressure throws a burden upon the heart which is easily met 
if the heart is healthy. That in man the increase of pressure in the 
pulmonary artery may persist is demonstrated by those rare but 
interesting instances in which occlusion of one branch of the pul- 
monary artery is followed by extreme hypertrophy of the right side 
of the heart and years later by heart failure. What happens when 
one branch of the pulmonary artery is plugged may depend entirely 
upon the condition of the heart. If the heart is healthy, only transient 
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symptoms appear; if the heart is enfeebled by disease, sudden death 
may occur or delayed death due to gradual heart failure. 

Occasionally emboli from the systemic veins pass through an open 
foramen ovale and reach the left side of the heart, from which they 
are discharged into the aorta. If they are swept to the brain, they 
may cause sudden death. The mechanism by which this paradoxical 
embolism occurs is interesting (16). A patent foramen ovale is found 
in 35 per cent. of autopsies. However, usually the opening is small; it 
will admit only a probe. An opening large enough to allow an embolus 
to pass through, of a size sufficient to cause conspicuous symptoms 
should it reach the brain, is present in about 5 per cent. However, 
even in this number a valve-like fold usually covers the opening and 
effectually closes it so long as the pressure in the left auricle is greater 
than that in the right. Only when the pressure in the right auricle 
rises to equal or exceed the pressure in the left is the foramen freely 
open for the passage of an embolus. Clinical observation has es- 
tablished the fact that paradoxical embolism is, in most instances, 
preceded by pulmonary embolism. Presumably the pulmonary em- 
bolism leads to increased pressure in the pulmonary circulation which 
is immediately transmitted to the right auricle, and should a patent 
foramen be present, it is held open so that if a second embolus is 
loosened it may pass through the foramen into the left chambers of 
the heart. 

Thrombi commonly form in the heart when the cavities are dilated, 
especially in the tips of the auricles and amongst the branches of the 
papillary muscles. They form also over the surface of infarcts which 
reach the endocardium. From these thrombi and also from masses of 
bacterial vegetation emboli are frequently loosened and momentarily 
float free in the ventricles. Those from the right side are discharged 
into the lungs, those from the left into the systemic circulation. 
Emboli which come from the right side of the heart are seldom large 
enough to cause sudden death; nearly all pulmonary emboli which are 
fatal come from the systemic veins. Those from the left side of the 
heart produce symptoms which depend upon where the emboli lodge. 
Only those to the coronary and cerebral arteries cause sudden death. 
There are rare exceptions to this statement, so rare indeed that they 
almost may be ignored. For instance, a large embolus lodged in the 
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mesenteric artery has been reported to be the cause of sudden death; 
also embolic infarction of both adrenals. Embolism to the coronary 
arteries is relatively uncommon; nearly all reported instances have 
occurred in connection with bacterial endocarditis. Therefore, the 
especial danger from emboli coming from the left side of the heart is 
that they may be carried to the brain. However, even when they 
reach the brain, usually they do not cause sudden death. More often 
the tragic symptoms of cerebral infarction come on and death, if it 
follows as a result of the accident, is delayed. It is an interesting 
question to ask why emboli to the cerebral circulation so very fre- 
quently lodge in the left middle cerebral artery. There must be some 
mechanical arrangement of the blood flow to the brain which explains 
this singular fact but we are not precisely informed about what it is. 

I have spoken about emboli from clots in the systemic veins and in 
the interior of the heart, but so far have neglected to mention those 
which are discharged from thrombi in the pulmonary veins. From 
this source they come much less frequently and yet often enough to 
deserve consideration. They are carried to the left side of the heart 
and from there may reach the coronary or cerebral arteries sometimes 
with immediately fatal results. I recall a man fifty-seven years of 
age who died of heart failure three years after a seizure which had all 
the typical characteristics of coronary occlusion. At autopsy throm- 
botic occlusion of one of the coronary arteries was plainly demon- 
strated and also the large scar which had replaced the myocardial 
infarct. The unusual and noteworthy feature was the fact that there 
were no sclerotic lesions in the occluded vessel nor in any other of the 
coronary arteries or in the aorta. The plugging of the vessel had 
evidently been due to anembolus. At the base of the right lung there 
was a small chronic empyema, and although the evidence is circum- 
stantial, still it is reasonable to assume that the embolus had come 
from that source. 

We need add but a few words about arterial thrombosis, that is, 
about thrombosis as distinct from embolism. Not infrequently ar- 
terial thrombosis occurs suddenly at the site of severe arteriosclerotic 
change or where pressure is exerted upon an artery by an inflammatory 
exudate or a tumor. What determines the sudden formation of the 
thrombus is not clearly understood. There is an obvious mechanical 
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factor, namely, the slowing of the blood flow at the point of narrowing 
of the artery, but perhaps alterations in the blood which facilitate 
clotting also play a part. This mechanism is important especially in 
bringing about coronary occlusion, the most common cause of sudden 
death, and often, also, causes occlusion of cerebral vessels. 


OTHER CAUSES OF SUDDEN DEATH 


We must now cast at least a parting glance upon those disorders 
which, taken together, constitute at least 9 per cent of the causes of 
sudden death. To name them all would make a formidable list, for 
there is no disease which under unusual circumstances may not be 
abruptly fatal. The experienced pathologist can thrill and delight us 
with his recondite adventures in this field. Often the human interest 
is greater than the medical and sometimes the element of surprise, 
which adheres to the notion of sudden death, is supplied by a stirring 
or dramatic incident. A street cleaner wavers at his work and col- 
lapses upon the street. He is hurried to the hospital but dies before he 
arrives. The postmortem discloses lobar pneumonia. Vivid imag- 
ination is not needed to picture the heart-touching story. A needy 
family, hard driving necessity, uncomplaining tenacity here make a 
death sudden which, had it occurred under circumstances of ordinary 
comfort, would have been preceded by days of illness in bed sur- 
rounded by family anxiety, solicitous nursing and eager professional 
care. Similar circumstances, it seems to me, must attend most of the 
sudden deaths ascribed to the infectious diseases, peritonitis, brain 
abscess, chronic nephritis and so on. Many patients die upon the 
street and nothing is known about their previous history. When the 
autopsy shows, for instance, pneumonia, meningitis, typhoid fever, 
peritonitis, chronic nephritis, we are justified in assuming that, had 
not the economic position of the afflicted person been desperate, there 
would have been a clear record of preceding ill health. 

In every list of the causes of sudden death brain tumor is always 
included. However, the actual cause of sudden death with brain 
tumor is usually hemorrhage, occasionally occlusion of a large cerebral 
artery. Since I have decided to exclude trauma from this discussion, 
I dare no more than mention that lumbar puncture is a frequent cause 
of sudden death in patients with greatly increased intracranial 
pressure. 
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The final decision of the special committee appointed by the Medical 
Research Council and the Pathological Society of Great Britain and 
Ireland (17) makes it doubtful that we are justified in assigning status 
thymicolymphaticus as a satisfactory cause of sudden death. Here- 
tofore this diagnosis has appeared in nearly every list. For instance, 
Sheldon cites it in 11 of 310 sudden deaths from natural causes, and 
Jafié, Koppisch and Deadman (18) recognize it. Most pathologists 
agree that now and again, when sudden death occurs from some ap- 
parently trivial cause, such as a minor operation or light anesthesia, 
nothing is found to account for death other than enlargement of the 
thymus, the spleen and certain lymph nodes. No one can explain 
how this hypertrophy of lymphoid tissue causes sudden death, or more 
correctly predisposes to it, since usually the immediate cause is some 
insignificant trauma; nevertheless, the two are so often associated that 
it has long been thought that there must be some close relation be- 
tween them. The matter has been exhaustively studied by the afore- 
mentioned Committee. They have assembled elaborate data about 
the weight of the thymus in health and disease, its proportionate 
size to spleen and glands, and have investigated carefully, in a large 
number of instances, the circumstances surrounding sudden death 
supposedly due to the status thymicolymphaticus. Their final and 
deliberate conclusion is that the facts elicited in the inquiry afford no 
evidence that so-called status thymicolymphaticus has any existence 
as a pathological entity. 

I have not included anaphylactic or allergic shock among the natural 
causes of sudden death because death almost never occurs unless the 
antigen be introduced parenterally under which circumstances it is no 
longer a natural cause of death. I have seen many patients made 
violently ill by eating foods to which they were hypersensitive, but I 
have never seen one die from this cause. My interest has been aroused 
recently by accounts of sudden death occurring in robust vigorous 
young adults while in swimming (19). I have always accepted the 
popular belief that under these circumstances drowning is due to severe 
muscular cramps which make it impossible for the swimmer to propel 
himself or even hold himself afloat upon the surface of the water. 
Support was given to this view by reports of finding the recovered 
body rigidly drawn up. However, no one has been able to suggest a 
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plausible mechanism by which these cramps are produced. It is note- 
worthy that they occur seldom in tepid water, for instance, in the water 
of the tributaries of the Chesapeake Bay, whereas they are said to 
occur more often in very cold water. Recent observations justify the 
belief that many of these mysterious deaths are due to allergic shock, 
the victim being specifically hypersensitive to cold. Fortunately, the 
attacks, though severe, are not always fatal, some of those affected 
having narrowly escaped drowning by barely reaching the shore, 
others by being rescued by companions. A number of these have 
given a clear history of previous episodes indicating hypersensitiveness 
to cold, for instance, swelling of the hands after immersing them in 
cold water, giant urticaria and faintness after a cold shower; another 
series, tested after the accident, developed urticaria when ice was 
applied to the skin. The experience of zum Busch (20), a physician, 
is especially interesting and may be cited as an example. 


He had been always very athletic, particularly expert at swimming, and accus- 
tomed to cold bathing. Since boyhood he had suffered from almost daily attacks 
of violent sneezing which came on especially when he was exposed suddenly to a 
cold draught and always occurred when at night a foot slipped from under the 
covers of the bed into the cold air. In 1899, while in London, he noticed that his 
hands would become red and swollen and itch severely whenever they were 
immersed in cold water. These manifestations persisted for about a year, then 
disappeared and never recurred. On a very hot July morning in 1902, while 
walking along the shore at Nisby on the Island of Gotland, he decided to take a 
swim. Being at a secluded spot he quickly undressed and went into the water. 
Hardly had he entered and begun to make the first strokes, when he was suddenly 
overcome by a feeling of great weakness and things grew dark before his eyes. 
Only with the greatest effort was he able to reach shallow water where he fell 
unconscious, fortunately with his head upon the sand beyond the water line. 
When he awoke, his limbs, especially about the joints, were red and swollen, so 
much so that it was difficult at first to bend the knees. He felt weak and miserable 
and could hardly drag himself back to town. After lunch he was much better 
and the same afternoon took a long walk in comfort. 

About a week later he recounted the experience to a friend, a dermatologist, 
and asked him to suggest an explanation for the occurrence. The story was 
received with incredulity and to put the matter to a test they agreed to go in 
swimming together the following morning. Hardly had zum Busch entered the 
water when again he became faint and his colleague and another friend barely 
succeeded in bringing him safely to the shore. Once more the limbs became red 
and swollen and the dermatologist pronounced the lesions to be those of giant 
urticaria. The attack passed off as quickly as had the previous one. 
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Three or four years later zum Busch went swimming off the shore of Lapland. 
No accident occurred and from then on he continued regularly to swim in cold 
water as had been his previous habit. On one occasion, immediately upon enter- 
ing the very cold water off Iceland, he had a feeling of great weakness which was 
followed by severe occipital pain lasting twelve hours. On another occasion, 
during a mountain climbing expedition, he was obliged to expose a portion of the 
uncovered body to the cold wind and at once the same symptoms recurred. He 
became faint and for twenty-four hours suffered from an almost unbearable 


headache. 
DIAGNOSIS 


The subject of sudden death, as you see, is a fascinating one in itself, 
but to the practising physician further interest is added by the dra- 
matic circumstances which usually surround it and by the necessity 
of making a satisfactory diagnosis. About the dramatic circum- 
stances he can do nothing except at times temper the blow by fore- 
warning the family of the possibility. But a diagnosis he must always 
make, and here is a field upon which to exercise his skill and ingenuity. 
Years of experience in conducting clinical pathological conferences 
have taught me that it is more difficult correctly to predict the ana- 
tomical findings in patients taken ill upon the street, who die shortly 
after admission to the hospital, than under any other circumstances. 
There is only a meagre history to guide one, the physical examination 
is incomplete because the patient cannot codperate and there is not 
the time to carry out informing tests or special examinations. Rea- 
soning cannot be ordered, the deductions at best are haphazard 
speculation and, as the postmortem shows, usually very wide of the 
mark. However, the autopsy surprises are instructive and give many 
valuable lessons in observation and inference. When death comes 
suddenly to patients who have been under observation, the diagnostic 
problem is much easier, but even then it is often difficult to solve it 
correctly. As I have already pointed out, chronic disease does not 
explain sudden death; something fresh must happen to snuff out life 
so quickly. Often the nature of the illness prepares us to anticipate 
the advent of certain fatal complications which frequently occur. 
However, equally often unusual complications arise which are all the 
more difficult to identify because they cannot be foreseen. 

Perhaps the first important step in diagnosis is to exclude trauma 
and poisoning. I remember clearly an occasion many years ago upon 
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which I was associated in an interesting observation with your dis- 
tinguished Dean and Professor of Pathology. A member of the staff 
of the Johns Hopkins University, a robust vigorous man of fifty some 
years, was returning at the end of the summer from his camp in Maine. 
Sitting in the Pullman, apparently in perfect health, he suddenly gave 
a cry, pressed his hand to his heart and instantly died. The very 
reasonable diagnosis of coronary occlusion was made and accepted. 
After the funeral, in going over the insurance policies, it was discovered 
that the estate he left would have been greatly increased had he died 
an accidental death. Members of the family then remembered that 
about ten or twelve days before his death he had cut his right shin 
with an axe. The wound had been quite sore for a few days, but then 
had healed and was thought of no more. This recollection suggested 
a theretofore unthought of possibility. The body was exhumed and 
taken to the Pathological Laboratory of the Johns Hopkins Hospital 
for dissection. Before a group of referees appointed by the family 
and the insurance companies Dr. Winternitz performed the autopsy. 
When the organs of the chest were examined a large thrombus was 
found straddling the bifurcation of the pulmonary artery. An in- 
cision of the leg exposed the thrombosed saphenous vein extending 
from the site of the scar to the point of entrance into the femoral vein. 

Some years ago while searching medical literature for observations 
on coronary occlusion I came upon a report by Fischer (21), which 
must have impressed itself upon my fancy since I still clearly re- 
member the incidents. A woman, fifty-six years of age, entered the 
hospital with the symptoms of severe congestive failure and died six 
days later. The grave symptoms of the last illness had begun three 
weeks before admission. The size of the heart could not be deter- 
mined because of the presence of bilateral pleural effusion. The heart 
sounds were very distant. There were no murmurs. At autopsy the 
pericardial sac was found to be enormously distended with blood. The 
heart was very small and compressed, the surface flecked with brown 
spots and strands of exudate. There was no serious alteration of the 
valves, nor any evidence of myocardial disease. The cause of heart 
failure plainly was the tamponade effect of the pericardial hemorrhage 
but no source for the bleeding could be discovered. Only months 
later a more detailed scrutiny of the heart revealed a small nodule 
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beneath the epicardial fat which, when exposed, proved to be a scar 
directly upon a branch of the coronary artery. The microscopical 
examination of serial sections demonstrated that the artery at this 
point had been completely severed by a transverse cut. In the 
meantime inquiry had established the fact that six months before 
death the patient’s husband had stabbed her several times in the 
chest and abdomen with a very sharp thin knife. Delayed death due 
to bleeding from wounds of this character has often been observed. 
If the bleeding stops, the patient may live a long time ‘before the 
tamponade effect finally causes death. In this particular instance 
the patient did not die suddenly, but it is not difficult to imagine how 
sudden death might come from a similar accident. Indeed I clearly 
remember having read the account of precisely this happening, al- 
though I cannot put my hand upon the record. As I recall the facts, 
a man in vigorous health came home at night apparently quite well 
and went to bed. In the morning he was found dead. At the post- 
mortem examination the pericardium was filled with blood and a 
wound was discovered in a large branch of an otherwise perfectly 
healthy coronary artery. Careful investigation then disclosed a small 
puncture wound through the chest wall, a wound which must have 
been made by a very thin, pointed instrument, perhaps a hat pin. 

Commenting upon how deceptive the circumstances surrounding 
unexpected death may be, Sheldon (2) refers to the instance of a 
Japanese boy, clad in a bathing suit, found dead upon the beach near 
Sydney. The setting left no doubt whatsoever that he had drowned 
and had been washed upon the shore. However, at autopsy the un- 
mistakable odor of bitter almonds was pronounced and the lungs did 
not show what is usually seen after drowning. Inquiry brought to 
light the information that the boy had recently been crossed in love. 

If trauma and poisoning can be excluded, it is then statistically 
probable that the patient died of sudden failure of the heart, of 
hemorrhage or of arterial embolism and thrombosis. It is often 
difficult to distinguish between these, even though the patient may 
have been under observation for some time and the nature of his 
chronic malady be fully understood. Since heart failure is the cause 
of sudden death nearly three times as often as hemorrhage and em- 
bolism combined, this possibility must first be examined. 
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Death from sudden stopping of the heart is more often instantaneous 
than death from hemorrhage or cerebral embolism. In this respect 
it is equalled only by fatal pulmonary embolism. If an adult in 
perfect health suddenly falls dead, the chances are overwhelmingly 
in favor of coronary occlusion. The most important alternative is 
pulmonary embolism from an unrecognized source of venous throm- 
bosis. It seems generally not to be recognized that venous throm- 
bosis may follow a seemingly trivial accident. A friend of mine had an 
almost fatal pulmonary embolism following a twist to his ankle. 
Another patient died suddenly after a number of minor episodes of 
pulmonary embolism which came on after an injury to the knee. 
Fifteen or twenty years ago it was the habit of surgeons to ascribe 
most sudden deaths after operation to heart failure; it is now well 
known that nearly all of them are due to pulmonary embolism. 

When a patient is known to have disease of the heart, sudden 
death is never entirely unexpected. However, it is often difficult to 
foretell the precise mechanism which has caused sudden death. Ifa 
man has angina pectoris and dies suddenly, we are safe in predicting 
coronary occlusion has occurred. Under other circumstances, that 
is, when he has valvular heart disease, bacterial endocarditis, cardiac 
hypertrophy and dilatation from hypertension in the general cir- 
culation or the pulmonary circulation, or pericarditis, our prediction 
of the cause of sudden death is less secure. This is a point which has 
interested me especially because it comes up for consideration again 
and again at clinical pathological conferences. In most instances, I 
should say in about three-quarters of the cases, autopsy fails to 
reveal any cause for the sudden death. Under these circumstances 
we are justified in assuming that it occurred with the onset of ven- 
tricular fibrillation. In a case of bacterial endocarditis it was found 
to be due to coronary embolism, the embolus having been a bit of 
vegetation from the aortic valves. In another instance (22), it was 
due to hemorrhage into the pericardial sac from an eroded mycotic 
aneurysm at the root of the aorta. In a patient with rheumatic 
disease of the mitral valves sudden death followed pulmonary em- 
bolism from a thrombus in the subclavian vein. 

Instantaneous death from hemorrhage is nearly always due to the 
rupture of an aneurysm. If a patient is known to have an aortic 
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aneurysm and dies suddenly, rupture may be confidently predicted. 
I have already spoken of sudden death following the rupture of a 
mycotic aneurysm into the pericardial sac. Syphilitic aneurysms 
frequently rupture into the pericardium and dissecting aneurysms 
almost regularly (about 80 per cent.). In a patient with pneumococcus 
pericarditis who died suddenly, the postmortem revealed pericardial 
hemorrhage from an erosion caused by direct extension of the infection 
to the wall of the aorta. Sudden death from pulmonary hemorrhage 
is due to the rupture of an aneurysm of a branch of the pulmonary 
artery traversing a cavity. Fatal subarachnoid hemorrhage comes 
nearly always from small ruptured aneurysms at the point of bifurca- 
tion of the cerebral arteries (13). 

Bleeding from a ruptured esophageal varix or from a peptic ulcer 
is seldom immediately fatal. The patient usually lives an hour or 
longer, although rarely death may follow in a few minutes. A massive 
hemorrhage into the ventricles or into the substance of the brain is 
sometimes immediately fatal, but usually there is an interval during 
which the symptoms of a cerebral insult may be observed. It is often 
discovered at autopsy in patients found dead. Obstetrical bleeding 
causes difficulty in diagnosis only when the bleeding is internal as 
occurs when the uterus ruptures or during tubal pregnancy. 

As a rule, the diagnosis of sudden death from hemorrhage is easy 
when the patient has been observed before the fatal accident occurs. 
If a man with cirrhosis of the liver vomits blood and dies, we know 
that an esophageal varix has ruptured. If another with advanced 
pulmonary tuberculosis has a large hemoptysis, we know that an 
aneurysm of a branch of the pulmonary artery has given way. If 
still another with peptic ulcer collapses and dies in shock, we surmise 
that an artery at the base of the ulcer has been eroded. However, at 
times a ready inference may lead us astray. A colored man, fifty 
years of age, entered the.Johns Hopkins Hospital giving the char- 
acteristic history of a bleeding peptic ulcer, and all of the examinations 
that were made verified the diagnosis. One afternoon, about a week 
later, he suddenly complained of pain in the epigastrium and over the 
lower chest, his color became ashen gray and the severe symptoms of 
profound shock came on. He was desperately ill, but after a few 
hours began to improve and the following day had completely re- 
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covered from the attack. None of those who observed him doubted 
in the least that he had bled from the ulcer. However, during the 
succeeding few days no blood was found in the stools and the blood 
count did not fall. ‘Twelve days later he had a second seizure identical 
with the first and four days after this still a third during which he 
died suddenly. I shall not detain you with a recital of the many 
ingenious explanations which were proposed to account for the attacks 
and the sudden death. It will be enough to say that none of them 
was correct, no doubt because each observer felt obliged to relate the 
accidents in some direct way to the duodenal ulcer. The autopsy 
disclosed pulmonary embolism, the clots having come almost certainly 
from thrombosed veins, although their location was not ascertained. 
A few weeks ago I saw with Dr. T. F. Leitz a woman, over seventy 
years of age, who for many years had had an enlarged heart with a 
loud mitral systolic murmur and during the preceding months repeated 
attacks of mild angina pectoris on exertion. One evening she suddenly 
complained of epigastric pain and immediately developed alarming 
symptoms of profound shock. It was quite reasonably assumed that 
she had had coronary occlusion. The next morning she was better, 
though still very weak, but in the daylight extreme pallor was star- 
tlingly apparent. The following day the stools consisted entirely of 
altered blood. The subsequent course of events indicated clearly that 
she had bled profusely from a duodenal ulcer. Had the patient died 
during the night of the attack, as was feared she would, no one could 
have questioned the diagnosis of coronary occlusion. 

There is little further I need say about the diagnosis of embolism 
as a cause of sudden death. Coronary embolism is rare, but oc- 
casionally the diagnosis may be hazarded when sudden death occurs 
in patients with bacterial endocarditis or some pulmonary inflamma- 
tion. However, even under these circumstances the prediction is 
likely to be wrong. Cerebral embolism is seldom instantaneously 
fatal and evidence of injury to the brain is usually apparent if the 
physician is at hand to observe. Should a patient with throm- 
bophlebitis have a cerebral embolism, so-called paradoxical embolism 
through a patent foramen ovale is suggested. This brilliant diagnosis 
has been made correctly on a number of occasions. It is important 
always carefully to consider pulmonary embolism as a possible cause 











SUDDEN DEATH 413 


of sudden death especially if death be instantaneous. Fatal pul- 
monary embolism is often preceded by one or more less serious embolic 
episodes and frequently these are not correctly diagnosed, because 
physicians put misconceived emphasis upon their inability to demon- 
strate the physical signs of pulmonary infarction. It should not be 
necessary to recall that in healthy persons pulmonary infarction does 
not follow occlusion of a branch of the pulmonary artery. 

Under circumstances when cardiac standstill, hemorrhage and em- 
bolism can be excluded as the cause of sudden death with a degree of 
assurance, we may then turn to question the almost endless list of 
other possible causes. As I have already pointed out, they come 
under consideration chiefly when patients are brought in dead or die 
shortly after admission to the hospital. The problem of diagnosis is 
then perplexing and uncertain, and unless a hurried observation or a 
bit of history gives a directing clue, the clinical prediction has only 
a random chance of being correct. 
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GLOMERULAR CHANGES IN NEPHRITIS 
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The complex structure of the glomerulus has given rise to a pro- 
longed effort on the part of many students to determine its true nature, 
and even yet there are difficulties which it seems impossible to over- 
come. A precise understanding of this structure might surely aid 
materially in clearing away the many doubts as to its exact function 
and especially in deciding as to the specialized activities of the epi- 
thelium which covers the glomerular capillaries. Peculiarities of 
these capillaries themselves are also important, and while it is ob- 
vious that the normal function of the glomerular tuft can be deter- 
mined only by such experimental study as has been carried on by 
Richards, Oliver and others, it seems possible that a more detailed 
study of pathological changes which impair this function might be of 
assistance. 

The present paper is meant to present the results of an attempt to 
follow the development of changes in the glomerular tuft in various 
diseased conditions which have been carefully studied by the clinical 
staff. It is no new task, since an enormous amount has been written 
upon this very subject and it is thoroughly realized that it can be 
only a beginning of an effort which must be continued for a long time 
with ever new and varied technical methods. 

As to the normal structure of the glomerulus, it was pointed out 
long ago by Drasch that upon injection of silver salts into the arteries 
the cement lines of the endothelium are sharply marked out in all 
arterioles and capillaries, including the afferent and efferent vessels 
belonging to each glomerulus, but that the capillaries in the glomerular 
tuft show no such black outlines. This observation has been con- 
firmed by Hortoles and many others. Further, such silver injections 
mark out with great brilliance the borders of the epithelial cells of the 
parietal lining of the glomerular capsule, while those cells which 
cover the glomerular capillaries of the glomerular tuft are not out- 
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lined at all. We have repeated these injections with a very dilute 
solution of silver nitrate, frozen sections of the kidney being then 
developed like a photograph, with the same results. Occasionally, 
as in Bensley’s drawing, a prolongation of the afferent arteriole into 
the middle of the tuft may still show endothelial lines, but the cap- 
illaries do not. Nor do the covering epithelial cells show them, while 
the parietal layer is most brilliant. Stains which render visible the 
wall of the capillary, not in cross section, but when a portion of it 
lies flat in the microscopical preparation, show it as a perfectly homo- 
geneous membrane except for the nuclei of the endothelial cells. 

The crucial point in the study of the glomerulus seems to be in the 
determination of the relations between the epithelium which covers 
the tuft, its basement membrane, the basement membrane of the 
capillary (if such exists), and its endothelium. Practically all studies 
of the pathological changes in the glomeruli seem to begin with the 
idea that the basement membrane which bears the epithelium is 
identical or fused with the wall of the capillary, so that everything 
within the basement membrane is within the capillary. On this 
basis, naturally, any mass of cells within the basement membrane 
must be derived from the endothelium, unless the cells are merely 
red corpuscles or leucocytes. This has given rise to the almost 
universal employment of the term “intracapillary glomerulonephritis.” 
It is the chief aim of this paper to discuss this point and to show that, 
as a rule, the new material in the glomerular tuft is outside the actual 
capillaries and either between them or between their wall and the 
basement membrane of the epithelial covering. 

With the usual method of fixation of slices of kidney, followed by 
the customary stains, it seems practically impossible to make out 
details in the glomeruli with any accuracy of interpretation. It is 
quite necessary to stain separately epithelium, collagenous material, 
reticulum, fibrin, etc., but it is also necessary to have them spread 
apart so that their relations may be recognisable. So far we have 
found it essential to inject the arteries, distending the capillaries of 
the glomerulus. Various materials have been used with the idea of 
driving out the blood with some fluid, such as Ringer’s solution, 
sugar solution, oil or, best of all, kerosene, followed then by Zenker’s 
or Helly’s fluid. It is easy to reach a perfect distension of these cap- 
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illaries if the kidney is normal and fresh enough, and kept warm during 
the long slow pressure, but very difficult or practically impossible with 
kidneys in advanced disease. There one must take advantage of 
those glomeruli which still allow the entrance of some injection fluid. 
Extremely thin paraffin sections have been stained in many ways, of 
which the most satisfactory for the purpose were the following: 

Acid carmine, partly neutralized with lithium carbonate and _ fol- 
lowed by a solution of china blue with the addition of phospho- 
molybdic acid. Rather more brilliant in its results was a mixture of 
water blue, phosphomolybdic acid, picric acid and acid fuchsin. But 
to determine the relations of basement membrane etc. the sections 
were stained in aqueous safranin A or haematoxylin and eosin, washed 
in water and then very rapidly passed through a strong solution of 
crystal violet, tap water, Lugol’s solution, blotted dry and plunged 
into methyl salicylate. In time this will differentiate, but the specific 
staining of the crystal violet, which seems to be partly fixed by the 
oil of wintergreen, is brought out more quickly by a momentary im- 
mersion in xylol to which a little absolute alcohol has been added. 
Indeed the section can be dipped for a moment into absolute alcohol 
and back into the methyl salicylate without injury, although if put 
into alcohol directly after the Lugol’s all the violet stain is washed 
out atonce. It is then put into xylol and mounted in balsam. Nuclei 
are red or blue and all basement membranes sharply stained with 
violet. 

No description of the general structure of the glomerulus is needed 
since this has been so carefully reviewed in the recent paper of L. 
McGregor. In any section the basement membrane of the capsule, 
which is continuous with that of the tubule, is seen to turn back and 
surround the capillaries of the tuft. But reflection must show that 
this membrane cannot completely surround every capillary in its 
looped form or in anastomoses, so long as it retains its own continuity, 
unless we imagine that after running over the outer surface of the 
capillary it forms and sends off new laminae to encircle the capillary 
and cover its mesial surface. Of course one might imagine that the 
basement membrane could enwrap the capillary so closely as to 
touch or nearly touch itself again at the innermost point, but with 
the abundance of capillaries and their close apposition this would in- 
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volve a very cramped position for some of the overlying epithelium. 
This has been studied by Méllendorf, Bargman, Zimmermann and 
others, and as a matter of fact it is quite clearly shown by Zimmer- 
mann that the basement membrane, after covering the outer surface 
of the capillary, continues across a space to cover the outer surface of 
the next capillary with but little depression between them, and that 
the overlying epithelium accommodates itself to this arrangement. 
Thus the basement membrane is separate from the wall of the cap- 
illary. They are independent membranes and can be seen separately 
where they part company between adjacent capillaries. 

This is not easily made out in normal glomeruli, but it will be 
shown that in many pathologically altered glomeruli it becomes 
plainly visible, and even that the wall of the capillary may be sep- 
arated widely from the basement membrane throughout its whole 
circumference. 

Attention must therefore be directed to whatever substance may 
occupy the space thus produced between these two membranes and 
to the nature of the membranes themselves. 

In general, the above mentioned stains together with Foot’s re- 
ticulum stain throw much light upon the composition of the walls of 
the secreting structures of the kidney and of the blood capillaries. 
The capillaries between the tubules stand out in the crystal violet 
stain because of the sharply stained thin membranous wall, within 
which the endothelial nuclei are seen. The reticulum stain, com- 
bined with china blue, shows reticulum closely clustered about each 
capillary, and an extremely thin blue wall inside it. The tubules 
show with crystal violet a rather thicker structureless basement mem- 
brane. With reticulum and china blue the actual basement mem- 
brane appears as a clear blue-stained wall upon which the epithelium 
stands, and the reticulum forms a network outside it, closely surround- 
ing it. Where the tubule expands into the glomerular capsule the 
blue basement membrane is even thicker and the reticulum continues, 
as shown by Mall, round it outside, as far as the entrance of the blood 
vessels. While the basement membrane turns in to cover the tuft, 
the reticulum enters only a short way with the vessels. 

The next question of importance is as to the extent to which con- 
nective tissue takes part in the architecture of the glomerulus, and 
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about this there has been much dispute. The most recent, extremely 
careful description is that of Zimmermann (Ztschr. f. Mikr.-Anat. 
Forschung, 1933, xxxii, 176), who speaks of the “‘Polkissen” as a mass 
of connective-tissue cells applied to the afferent arteriole at its entry 
and extending a short way along it. It is in this paper that he de- 
scribes the basement membrane as related to the covering epithelium 
rather than to the capillary, as shown by the fact that it fails to follow 
the back wall of the capillary and is lifted away by connective tissue 
between the capillaries. This connective tissue, recognised by 
Mdllendorf, Hansemann, Axel-Key and others, but denied existence 
by Ruhle and others, is especially to be seen in a central position 
in the lobule, between the capillaries and is spoken of as the 
“mesangium.” 

In the normal glomerulus special attention is required with suitable 
staining to recognise the few connective-tissue cells between the cap- 
illaries, extending out to the more distal parts of the lobules of the 
tuft, but in the examination of hundreds of kidneys one may find 
gradual increase in the number of cells and fibres until in advanced 
glomerular lesions the connective tissue becomes the most prominent 
part of the lobule, pushing the capillaries into a peripheral row with 
much compression. 

From all this it must appear that except in that the structure of 
epithelium and capillary walls is peculiar, and that they are very 
close together, there is no great difference between the relation es- 
tablished in the glomerular tuft and that in the tubules with their 
surrounding capillaries. And so it seems possible that the epithelium 
of the glomerulus, like that of the tubule, may act as a specifically 
controlling secretory structure, rather than as an indifferent layer of 
cells merely allowing filtration. 

For the purpose of this paper the kidneys from hundreds of cases, 
including practically all that showed glomerular changes in the last 
five thousand autopsies, have been studied. Of these the most in- 
structive were those which showed the earlier stages of various al- 
terations. Perhaps most prominent were those associated with 
arteriolosclerosis and hypertension, but those resulting from acute 
infections, such as the endocarditis caused by the streptococcus 
viridans were equally interesting. 
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Perhaps the simplest demonstration of the separation of the base- 
ment membrane of the epithelium from the walls of the glomerular 
capillaries is furnished by those cases in which amyloid is moderately 
abundant. The amyloid is easily seen to lie between the entering 
arterioles and the reflected basement membrane, and can be readily 
traced into the tuft, where it lies between the capillary walls and the 
basement membrane of the epithelium (fig. 1). 

The formation of connective tissue in the attempted repair of in- 
juries to the glomeruli apparently proceeds as in other situations to 
replace, as with a patch, the immediate loss of functional tissue, and 
to substitute itself for the inflammatory exudate, which, as in the 
tissue cultures im vitro, it uses as a support for its growth. But, 
perhaps because of the continued progress of the injury, its growth 
and that of the capsular epithelium seems excessive, so that any return 
to the delicate organization of the normal glomerulus is rendered im- 
possible and blocked by the mass of new tissue. Capillaries of the 
tuft, if not obstructed by thrombi and converted into cords, are dis- 
placed and compressed by new tissue between them, and their close 
relation to the overlying epithelium is similarly disturbed. It is this 
change especially which we wish to emphasize. 

In the acute forms of glomerulonephritis which are so often as- 
sociated with infection there are found in the glomeruli injuries to 
epithelium, endothelium and the framework of the lobules, including 
especially the basement membrane, the walls of the capillaries and 
the minimal amount of supporting connective tissue, the “‘mesang- 
ium.” Resulting from these there may be hyaline thrombi of the 
capillaries, oedema of the lobules, loss of epithelium both over the 
tuft and in the capsule, and finally exudate in the capsular space. The 
healing processes lead to organization of the intralobular or inter- 
capillary exudate, to adhesions between the lobules of the tuft when 
their epithelium disappears, and to adhesions between the capsule 
and projecting lobules of the tuft upon which epithelium then pro- 
liferates, often to such an extent as to fill the capsular space, the so- 
called crescent. All of this formation and completion of adhesions 
must suggest the new growth of connective tissue, and while part of 
it may spring from the capsule, it is quite clear that the intercapillary 
connective tissue of the tuft is equally important. 
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No attempt can be made here to show all the types of early change 
following the toxic injury. It will suffice to give illustrations of very 
acute cases in which the most striking feature is the distension of the 
lobules of the glomeruli into a club shape by an exudate which sep- 
arates the capillaries from one another and from the overlying base- 
ment membrane. A portion of such a glomerulus from a child of 5 
years with pneumococcus septicaemia is shown in figure 2 in which, 
between the capillaries, can be seen connective-tissue cells stretched 
far apart. Another example from a young man dying of pneumonia 
after measles is seen in figure 3. It may be noted that the basement 
membrane of the whole lobule is stretched out smooth in each case 
and that the capillaries lie far below. 

In cases of much longer duration, such as one recently observed in 
a child of six, again with a pneumococcus infection, the lobules are 
adherent and covered over by a smooth basement membrane with 
epithelium, while the capillaries are separated by definitely stainable 
connective tissue (fig. 4). The endothelial cells of these capillaries 
were studied carefully because there is no reason that the endothelial 
cells should not proliferate as well as the connective tissue or the 
epithelium, although in our experience the new formation of en- 
dothelium has been aimed always at the new formation of capillary 
vessels. While some of these cells seem swollen in this case and per- 
haps more closely placed, it seemed that this was due to the restriction 
of dilatation or stretching of the capillary. No-capillary was ob- 
structed by them. 

Still older cases, recognized by the clinicians as chronic glomerulo- 
nephritis, show the same changes in a much more distinct way, as seen 
in figure 5. Here adhesions shut off portions of the capsular space, 
now thickly lined with epithelium which lies on a smooth stretched 
basement membrane which makes no descent into spaces between 
lobules. The capillaries are all sharply outlined, filled with blood or 
injection fluid, and separated by rather abundant connective tissue, 
not only from one another but from the overlying basement mem- 
brane. That there are spaces in the middle of such a compact mass 
with basement membrane and epithelium suggests that the lobules 
are not completely adherent. Other sections from the same case show 
again the growth of intercapillary connective tissue and the freedom 
of the capillaries from obstruction. 
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The more familiar form is shown in figure 6 in which separate lob- 
ules of the glomerular tuft are, in places, in continuity with the frame- 
work of connective tissue which supports the great crescent. They 
are themselves much enlarged by a growth of connective tissue, chiefly 
central, which separates the capillaries. The structure of the crescent 
and its relation to the glomerular tuft is well described by S. Harvey 
(Proc. N.Y. Path. Soc., 1912, xii, 154). This case of obscure aetiology 
was that of a negro female aged 11 years. 

It suggests the consideration of other cases which are not infrequent, 
occurring usually in young people, but sometimes associated with 
arteriosclerosis or arteriolosclerosis, and in four of six recent cases with 
pericarditis. They show (figs. 7 and 8) an extreme proliferation of 
connective tissue in the centre of each lobule, pushing the capillaries, 
which are still quite patent, out to the surface. This central tissue 
becomes fused into a hyaline mass with only a margin of well pre- 
served connective-tissue cells in immediate contact with the capillary 
blood stream. 

The other main group of cases is that in which, during life, arterial 
hypertension with cardiac hypertrophy are recognized and the renal 
changes are associated with arteriolosclerosis. The anatomical 
changes in the glomeruli are very familiar, especially in the earlier 
stages, when the fat-laden hyaline material which thickens the wall 
of the entering arteriole can be traced into the glomerular tuft in the 
walls of its capillaries (fig. 9). This of itself tends to separate (as in 
the case of amyloid infiltration) the wall of the capillary from the 
overlying basement membrane or from the next capillary. It is re- 
placed before long by a growth of the mesangium or connective tissue, 
especially in the centre of each lobule, so that the capillaries are 
pushed out to the periphery, as seen in figures 10 and 11. In these 
the capillaries are still wide, even though displaced, and show no 
changes in their endothelium. 

Later stages, after the hypertension has persisted for a long time, 
show even more striking changes in the glomeruli, evidently from 
progression of the reparatory growth of connective tissue. This is 
perhaps well illustrated by two photographs from one case. This 
patient was a white male, aged 22 years, with a long history of hyper- 
tension. The glomerular lobules, as shown in figure 12, remain 
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separate; there are few or no adhesions with the capsule, the cap- 
illaries are open but in peripheral position with no obvious changes in 
their endothelium. The epithelium maintains, as far as possible, its 
usual relations but each lobule is swollen by the presence of a mass of 
connective-tissue cells with collagenous fibres in its central part. To 
prove its nature it was stained for reticulum with Foot’s stain (fig. 13), 
and it at once becomes perfectly clear that this is a core of connective 
tissue which has existed long enough for the appearance of a dense 
network of reticulum fibres. Such a picture can leave no doubt as 
to the final nature of the process. Even yet the capillaries are open, 
though small and compressed, and show no especial change in their 
lining endothelium, far less an obstruction from endothelial 
proliferation. 

This is what was suggested by Klebs in the middle of the last 
century as the explanation of the obliteration of the glomeruli, al- 
though he retracted it later in favor of the widespread idea of the pro- 
liferation of the capillary endothelium. Langhans, too, in his paper 
in Virchow’s Archiv., Bd. 99, described the elements which go to 
make up this change, but after all ascribed it to endothelial pro- 
liferation. Hansemann and Ribbert opposed the idea of the obstruc- 
tion of the capillaries by the endothelium, but since then authors have 
accepted it without question and it appears in practically all modern 
text-books, even though such a process has not been thought to occur 
in any other part of the body, but only in the renal glomeruli. 

The various changes described here are much more intelligible 
through a consideration of the photographic illustrations and draw- 
ings, and although such an explanation of the glomerular changes 
seems more reasonable to us than those generally adopted, it is 
realized that much more study must be devoted to the subject before 


all is clear. 


CONCLUSIONS 
The structure of the capillary tuft of the glomerulus is peculiar, and 
unique in the human body. The capillaries stand in the same relation 
to the epithelium as do those between the tubules to the tubular 
epithelium, suggesting that the epithelium must control the function 
of the glomerulus. 
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The basement membrane of the epithelium is separable from the 
wall of the capillary, and connective tissue exists in the glomerular 
tuft. 

Various injuries result in reparatory processes which produce much 
new connective tissue between these capillaries, displacing them and 
compressing them. In some cases this is associated with great pro- 
liferation of the epithelium. In no case, however, has proliferation of 
the capillary endothelium been found to cause obstruction of the 
capillaries. Therefore, it would seem preferable to speak of “inter 
capillary” rather than “intracapillary”’ glomerulonephritis. 

EXPLANATION OF PLATES 
Fic. 1. AMYLOID IN A GLOMERULUS 
Negro male, ae/. 24, with osteomyelitis. Autopsy No. 12810 
Fic. 2. AcUTE NEPHRITIS WITH OEDEMATOUS GLOMERULAR LOBULES 
White male, ae/. 5 vears, with pneumococcus septicaemia. Autopsy No. 12222 
Fic. 3. ACUTE NEPHRITIS WITH CAPILLARIES ISOLATED IN OEDEMATOUS LOBULES 
White male, ae/. 26 vears, streptococcal pneumonia following measles. ‘Tex. 36 
hic. 4. GLOMERULONEPHRITIS IN NEPHROSIS-LIKE KIDNEY 
Child, ae/. 6 yrs., with pneumococcal peritonitis. Autopsy No. 13696 
Fic. 5. CHRONIC GLOMERULONEPHRITIS. SEPARATION OF OPEN CAPILLARIES 
FROM STRETCHED BASEMENT MEMBRANE BY CONNECTIVE TIssut 
\utopsy No. 13626 
Fic. 6. CHRONIC GLOMERULONEPHRITIS WITH CRESCENTS. AETIOLOGY OBSCURI 
Negro female, ae/. 11 yrs. Autopsy No. 9266 
Fic. 7. CHRONIC GLOMERULONEPHRITIS. CARDIAC HYPERTROPHY, ANASARCA, 
ACUTE PERICARDITIS 
White male, ve/. 35 vrs. Autopsy No. 11152 
hie. 8 SLIGHT ARTERIOLOSCLEROSIS, HYPERTENSION, PERICARDITIS 
White male, ae/. 20. Autopsy No. 12698 
Fic. 9. EARLY ARTERIOLOSCLEROTIC NEPHRITIS WITH EXTENSION OF HYALINE 
BETWEEN CAPILLARIES 
Negro female, ue/. 37 vrs Autopsy No, i2131 
hia. 10. ARTERIOLOSCLEROTIC NEPHRITIS 
White male, ae/. 43 vrs. N.Y. 13 
Fie. 11. ARTERIOLOSCLEROTIC NEPHRITIS WITH CENTRAL CONNECTIVE TISSUE IN 


LOBULE 
White male, ve/. 60 Autopsy No. 1217; 
Pie. 12. OLp ARTERIOLOSCLEROTIC NEPHRITIS 
White male, ae/. 22 vrs. Autopsy No. 11994 
Fie, 13. FRomM SAME Cask, GLOMERULUS STAINED WITH Foor's STALIN TO SHOW 
RETICULUM 
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BOOK REVIEWS 


(These reviews represent the individual opinions of the reviewers and not 
necessarily those of the members of Editorial board of this journal.) 


Forty Years of Psychiatry. By WituiaAM A. Waite. 1933. 154 pp. (Nervous 
and Mental Disease Publishing Co., New York.) 

Many years ago when we were medical students and were beginning our train- 
ing in psychiatry, we felt the need of some textbook on the subject. Many of us 
were told that there was no textbook. The more inquisitive minds among us 
found that there was a book that we could use, and we used it until its pages were 
ragged. This book was Dr. William A. White’s Outlines of Psychiatry, which has 
saved the reason of many medical students confronted with a complex subject 
that they did not understand. Dr. White’s other books are almost as well known 
as this first one, and now at last we have his Forty Years of Psychiatry, which is a 
general review of his life’s work. The autobiographical material in it makes it 
fascinating. Dr. White has been to many of us a leader and a sound counselor. 
Indeed, his authority has often so overwhelmed his human personality that we 
have been satisfied with what he was and have never asked how he came to be 
what he is. In this book, we have the story of his professional life, which begins 
with his early years, his home background, a description of his years at Cornell 
University, his medical training and his first connection with psychiatry through 
Dr. William Browning who recommended young Dr. White to Dr. Blumer, Super- 
intendent of the Utica State Hospital. Dr. White was better prepared for psy- 
chiatric work than most young physicians of his day. At Cornell, he had taken 
the first course ever given in Physiological Psychology and had learned Brain 
Anatomy under Dr. Wilder. In Chapter 4, Dr. White points out how psychiatry 
has progressed from the merely humanitarian and custodial tradition to the period 
of scientific research and knowledge. Chapter 5 begins the history of St. Eliza- 
beth’s Hospital in Washington and Dr. White’s connection with it. In a sense, 
Dr. White is St. Elizabeth’s and the rest of the book is the story of Dr. White’s 
work and experience there. Every psychiatrist should read the last two chapters 
(17 and 18) on ““A Modern Hospital for Mental Diseases” and “The Future.”” Of 
course, the book contains much more than a mere record of Dr. White’s own 
activities. It is also the filtered and concentrated essence of the things that he 
learned and that he believes to be especially important. Thousands of medical 
students during their first term in Psychiatry read Dr. White’s Outlines of Psy- 
chiatry. If as many medical men read this last book of his, it will achieve almost 
as great a distribution as it deserves. 
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Genealogy of Sex. Sex in its Myriad Forms, from the One-Celled Animal to the 
Human Being. By Curt TuHesinc. Translated from the German by Eden & 
Cedar Paul. 1934. 283 pp. (Emerson Books Inc., New York, 1934.) 

This book deals with the development of the sexual organs and their functions 
from the one-celled animal to the human being. It is written, not by a sexologist 
or even a urologist, but by a man who is an authority on zoology and biology. Itis 
not dry; it is not dull. It is very well translated, for the translation has not lost 
the wit, the Attic salt of the original. It is not a book to quote from, but a book 
to read. 

Reviewers often forget the translators. Eden and Cedar Paul are to be 


heartily congratulated on the work that they have done. 
. &..& 


The U se of Lipiodol in Diagnosis and Treatment. By J.S. Stcarp and J. FORESTIER 
235 pp. 71 Illust. $4.00. (Oxford Univ. Press, New York.) 

This volume is an authorative compilation by originators of the use of lipiodol 
asacontrast medium. The chapters on the central nervous system and the respir- 
atory tracts are especially interesting. The text is good, and the seventy- 
one illustrations and plates are all that can be desired. There is a complete 


bibliography. 
E. N. B. 


Our Mysterious Life Glands and How They Affect Us. Including the Vitamins. 
By Wrtu1AM J. Rosrnson. 1934. 291 pp. (Eugenics Publishing Co., 
New York, 1934.) 

Dr. William J. Robinson has been a prolific writer on a single subject. What- 
ever one may think of his books, there is no doubt about the purity of his motives. 
He has realized the human tragedies that are due to distorted or inadequate 
knowledge of the sexual life and he has done his best to provide the knowledge 
and to remedy the distortion. This new volume of his takes him into a new 
field, although a great many of his chapters deal indirectly with the development 
of sex and of the secondary sexual characteristics of manand woman. The book is 


illustrated, but most of the illustrations have a familiar look. 
ie md 


Medicine in Persia, By Cyrit Excoop. [Clio Medica Series.] Illust. 105 pp., 
$1.50. (Pauw B. Hoeber, Inc., New York, 1934.) 

The History of Medicine in Persia has been done by Dr. Cyril Elgood, formerly 
physician to the British Legation in Teheran. Dr. Elgood emphasizes the Arabic 
elements in Persian Medicine and its development into modern medicine. He 
gives, however, little space to the original medical traditions and practices of 
Persia, which have been described by Garrison in his lecture on Persian Medicine. 


The book has some interesting illustrations and a bibliography. 
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Sex Habits. A Vital Factor in Well-Being. By Apranam BuscuHKE and F. 
JACOBSOHN. 1933. 204pp. $2.50. (Emerson Books, Inc., New York.) 
This book is compact, objective and generally sound. Of interest is Chapter 
XV on Sexual Impotence in Man. The writer regards (p. 152) as injurious ‘many 
of the elements of the ‘art of love’ as advocated by Can de Velde”’ in his Ideal 
Marriage. Dr. Gerald L. Moench of Columbia University has written an inter- 
esting foreword, in which he breaks a spear in a just and much needed defense of 


Freud. The book is well illustrated. 
La: Co 


A Short History of Some Common Diseases. By divers authors. Edited by. W. 
R. Betr. 211 pp. (Oxford Univ. Press, New York, 1934.) 

The plan of this book is like that of Dr. Lewellys F. Barker’s ‘“Treatment of the 
Common Diseases” (1934). Dr. Bett’s book deals with the history of the com- 
moner diseases in ample detail, each of them compact and handy for ready refer- 
ence and by well known authorities. Especially interesting to this Institute is 
the chapter on venereal diseases by Sir d’Arcy Power, who was our first Visiting 
Lecturer. Medical historians will be especially interested in this book. It is filled 


with sound material. It contains a good index of names and of subjects. 
La&a 


The Road to Adolescence. By JosEPH GARLAND. 292 pp. [Illust. (Harvard 
Univ. Press, Cambridge, Mass., 1934.) 

The author, a distinguished pediatrician of the Harvard Medical School, brings 
together the more important details of the miscellaneous material that has been 
collected about school children so that ‘“‘we may know our school children a little 
better and treat them a little more intelligently.”’ [Preface.| Every parent 
and every teacher should read Chapter II, As the Twig is Bent. The Book has a 
satisfactory index and is illustrated with a number of new paragraphs and sketches. 

J. R. O. 


A New Physiological Psychology. By W. BurripGe. With a foreword by Sr 
LEONARD Hitt. 158 pp. (London, Edward Arnold & Co., 1933.) 

Written by a distinguished physiologist and interesting to the medical reader 
who has not forgotten his physiological training. The most interesting chapter is 
the one on Emotional Contents. The author says: “The ordinary individual who 
does not develop fears and reverences would be so abnormal that the diagnosis 
of a diseased state would be quite reasonable. The average normal] citizen cannot 
mix with his fellow-men, unless he has some fears and reverences” (p. 125). The 


pages dealing with Freudian theories (pp. 16-18) are especially worth reading. 
J. R. O. 
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Mental Hygiene in the Community. By Ciara Bassett. 394. pp. $3.50. 
(Macmillan Co., New York.) 

The author has been connected with the National Committee for Mental Hy- 
giene as a Consultant in Psychiatric Social Work. Especially useful are the sug- 
gestions at the end of every chapter—suggestions for the investigation of the mental 
elements in the various fields of life of which the different chapters treat. The 
book should be in the hands of every social service worker and it will prove valuable 
to teachers. 





J.R. 0. 


That Heart of Yours. By S. Catvin SmitH. 212 pp. IIlust. $2.00. (J. B. 
Lippincott Co., Phila.) 

This is a popular book on the heart intended for the layman who learns or who 
suspects that he has some cardiac trouble and who wants to know what he ought 
to do in order to meet this handicap successfully. The final chapter is entitled 
The Psychology of Reconstruction and contains a number of valuable suggestions, 
such as the correct mental attitude for the cardiac patient, the avoidance of com- 


plaining and of self-pity, and planning bravely for the future. 
7. & 


A General History of Nursing. By Lucy RmcGeEty SEyMER. 317 pp. $2.75. 
(Macmillan Co., New York, 1933.) 

Miss Lucy Ridgely Seymer, an English graduate nurse of wide experience, has 
put together the history of her profession, beginning with the earliest origins in 
Egypt and Palestine and bringing her subject down to modern times. Inasmuch 
as the trained nurse is a very modern development, there is not much historical 
material before the 19th Century, when, in Florence Nightingale, a type of nurse 
emerges who gives her life to the sick and the wounded from a motive of humanity. 
This nursing system developed primarily in England. It was modified in various 
ways, but towards the end of the 19th Century it gradually gave place to the 
American system, which centers around a training school that functions in con- 
nection with a hospital. The book is well illustrated and has an exhaustive and 
useful index. 


J. R.0. 


Medicine. A Voyage of Discovery. By Joser Léset. Translated from the Ger- 
man by L. Marte SIEVEKING and IAN F. D. Morrow. 334 pp. (Farrar & 
Rinehard, New York, 1934.) 

Dr. Lébel’s book is meant primarily for the layman. It is more dignified and 
more adequate than most others of the same class. It may not prove very inter- 
esting to the physician himself, but the average man of intelligence will find it full 
of interesting matter. Of especial importance are the chapters on the Theory of 


Constitution [Chapter 13] and on Psychoanalysis (Chapter 14]. 
J. R. O. 
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mepeys YOU have doubtless already read, in 
mH the present number of this journal, 
the BULLETIN OF THE INSTITUTE OF 
THE History or MEDICINE will be issued as a 
separate journal beginning January 1935. For 
two years this journal has come to you as part 
of your subscription for the Hospital Bulletin 
and it is therefore unnecessary to tell you of 
its contents; Dr. Sigerist’s “Epilogue to Volume 
II” on pages 611 to 613 of the current number 
will explain new plans for the future. 

If you wish to continue receiving this 
journal it will be necessary to subscribe at once 
sO as not to miss the January number which 
is soon to be issued. 

Subscription for one year (ten numbers): 
$5.00 in the United States; $5.25 in Canada; 
and $5.50 in foreign countries. 
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